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ABSTRACT 

Lablab p11rpure1is is a lesser-known legume in Southwest Nigeria that could 

meet the protein requirement of people in lhe tropics. There is n need for investigation to 

ascertain its full potential. The biochemical, nutritional nnd toxicologiC3I effects of three 

varieties of Lablob purpurcus seeds were investigated in mnlc nlbino \\lisUlr rats. 

The three wrietics of lhc seeds used ,1cre Rongni Bro\\11, Pa 509 114 (RB), 

Rongni \\lhilc. NAPRI 4 (R \\I) 1111d High,,onh Black, Grif 12293 {JIB). Proximate 

composition, Antinutritionnl Fnctors (ANF) and protein qunlity 1verc determined using 

stnndnrd 1111olyticnl procedures. Sixty-live male albino \Vistnr rats divided into control, 

RB, R\\1 1111d HB groups were used for the studies. Ch1111gcs in the hoematologicnl, 

scrum biochemical nnd histologirol parnmetcrs following ad llbit11n1 feeding of L 

p11rp11rc11s were used ns indices of toxicity with standard biomarkcrs nnd nnnl}iicol 

procedures. Biomnrkcrs of oxidative Injury to the liver, kidney 1111d testes were also used 

to nsscss the level of toxicity. The control group received stnndnrd feed. 11,c 

biochemical characterizntion of L p11rp11rc1is seed proteins wns done using Sodium 

Dodccyl Sulphntc Polyncrylnmidc Gel Electrophoresis (SOS-PAGE). Dntn were 

analysed using /\nolysis of Vnrionce (ANOVA) nnd Student t•test ot p�O.OS. 

The three varieties of L p11rp11rc11s conlnincd crude proteins ranging from 22.8% 

to 24.2% nnd the crude fibre ,,ere opprccinbly high ranging from 12.7% to 13.1%. 

Trypsin inhibitors, hocmoglutinnins, eyonogcnic glucosidcs, oxnlou:s, phytotcs, tnnnlns, 

s.1ponins ond alkaloids \\Cre found in the three vnrictics of L p11rp11rc11s. All the rnts 

ploccd on the three raw L p11rp11rc11s diets hnd low vnlucs or protein efficiency mtio, net 

protein nitio ond protein retention efficiency. Comp:ired with the control group, feeding 

the RB, R \V 1111d 110 seeds for seven days produced signiliet1nt reductions in the 

conc:entrations of red blood cells (S.Oi0,4, 6,5i0,4 ood S.8±.0,2x 1012/L), hocmoglobln 

(9.0z0.7. 11.6±.0.5 ond I0.7i0.2g/dL) ond packed cell volume (30.4:!.1.S. 35.4±1.S nnd 

32.4±1.8%) rcs�tlvcly. The Rl3, R \V and HO seeds produced signilicnnt increases in 

the actl�itle1 of serum olnninc 11minotransfcrasc (74,5±4.7, 40.8±.3.5 and S3.8±1.9U/L), 

nspnnatc nmlnotr.1nsfcrosc (266.S±.2l.7, 173.S±.I I. I nnd 235.S±I 0.1 U/L), ol�olinc 

phosphJtnsc (341.8±.JS.4, ISS.0±2.9 ond 177.0:!.6.4U/L) anti gomm11 glutomyl 
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tronsfcrase (29.8±3.0, 13.8±1.6 and 21.5±0.6U/L). Similarly, there \\'l\S nn increase in 

urea (89.o+S.O, 45.7±1.5 aod 65.5±3.9mg/dl) and crentininc (1.1±0.1, 0.5+o.l and 

0.8±0.1 mg/di) levels. Histology of the m1 liver revcrued mild congestion of hep:uic 

blood vessels and severe diffuse hepatic necrosis. The kidneys shO\\"<l moderate 

congestion of blood vessels with focal haemorrhages, while the 1cs1cs shO\\'Cd 

dcgcncmlion nnd necrosis of scminifcrous epithelial cells. 

lablob p11rpure11.r could be o good source of protein for poor countries of the 

world. However, ii induced nhcmlions in the hep31ic, ncphrolic nnd 1es1iculnr 

nn1ioxidan1 systems, impoin:d lcsticulor and epididymal sperm function. Proper 

processing is necess.,ry to reduce the nnlinutritionol factors. 

Keywords: Lablub p11rp11re11s, nntinutritionol foc1ors, antioxidants, protein quali1y, 

toxicity, 

\Vord couni: 445 
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Plate 20: Kidney o f  control rots showing no visible lesions 146 

Plate 21 Testis showing no visible lesions 147 

Plate 22 Testis sho,ving no visible lesions 148 

Plate 23 Testis sho,ving greatly reduced scminifcrous tubular diameters 149 

Plates 24 Testis of control ruts showing no visible lesions ISO 
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1.1 Introduction 

CHAPTER ONE 

INTRODUCTION 

The high cost of animal sowees of protein has directed interest towards several 

leguminous seed proteins as potential sources of vcgct.11blc protein for human food and 

livestock feed (Esenwah lllld lkenebomeh, 2008). Cheap lllld good quality sources of 

protein is  the single most imporlllnl limiting factor in onimol nutrition in Nigeria (Bawa 

et al., 2003). Conventional plant protein supplements in Nigeria an: soybcan meal and 

groundnut cake. Ho\\'Cver, they arc very difficult 10 come by and an: also very 

expensive, resulting in the high production cost for monogustric nutrition and o 

discouraging factor 10 farmers (Bawa et al., 2003). In view of this, the use of 

underutilized legume groins having low prefcn:nce as humtul food and which ore 

oblllinablc at relatively lower costs orc being inves1ign1cd. Lobl:ib beans is an c:wnplc of 

such unconventional pro1cin source and its nutritive valuo in livestock feeding has not 

been fully investigated (Bawa rt al., 2003). It is one of the lesser kno\\11 lcgumes of arid 

ond semi-arid regions and i s  classified by the National Academy of Science (NAS) ns o 

potential source of protein tllnt has not been explored (Osmon, 2007). 

In Nigeria tuld mtul)' other less-developed countries, protein-rich crop seeds ore 

ca1en in large quantities in compensation for the low consumption of 11nimo.l protein 

(Adcgbolo.. 1992). Most common plant protein sources for human consumption ore also 

the major sources of plant proteins for the fccd-formntion of livestock. The resultant 

elTects are the high cos, of these conventional plant protein foods 1ind o generally 

substandard feed production (Adcgbolo, 1992). 

tvlalnutrition i s  widespread because of the deficiency of dietnry proteins, 

�nlculnrly animal protein In hu= diets. This problem is  the grc:itcst challenge 

cum:ntly facing mankind. \Vilh the ever-incrcosing world population and the worsening 

food situation, the livestock indusll)' has a key role lo play so as to find or obtnin the 

most economical source of protein. Ho\,cvcr, livestock In general, especially, rabbits, 

rats, poullry c1c need graim and other source, of pro1elns llkc soynbc:in me.ii, fish meal, 

cic. These mAterials arc used mostly in the lndustrialll.Cd countries: but sometimes In 1hc 
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tropical o.reas, they o.rc limited in supply and o.re expensive. ll is therefore very imponllllt 

to use other materials that are grown locally so ns to reduce the demond for the 

conventional protein so�es (Adegbolo, 1992). 

The major constrnint to livestock production in Nigeria is the shonage of dry 

season feed, poniculo.rly shortages of forage w,d cheap sources of supplementary 

nitrogen (Onwukn, 1986). Breeding work through genetic improvement must be 

continued to incorporate desirable chnraeters and improve the nutritional quality of 

forage legumes. The role of legumes, both os forage and ns seeds and protein 

supplements in livestock feeding hns been well reviewed (Tolhill, 198G) and o number 

of them ore no,v ovnilnble for use in the tropical and subtropicw areas. However, 

research activities have so far concentrated mainly on improved exotic species, ,vhile the 

abundant indigenous legumes remain undcrcxplored. One such legume which is "�dely 

gro,vn in Africa is Lablob p11rpuri:us. TI1c bean can be used as seeds for human lllld 

livestock consumption (Pulscgravc, 1968, Skcrman, 1977) and as forage for livestock 

(Hendriksen and Myles, 1980; Kiflewahid, 198G). In Tanzania, L. p11rpure11s is 60-70% 

cheaper than soyabenn. Although the bean is consumed by TIUWlllia.ns, it is not \\'ell 

liked by the people ond is usually incorporated into their livestock diets There ore very 

limited studies on the use of seeds generally os livestock feed (Snr\\'Ort et of., 1991). 

Locally avniloble unconventionol plant protein sources ore rarely utilized either 

in humnn diets or as nnimol-fced ingredients because of the presence of 1111ll-nutri1ion:il 

toxic components in these seeds (Aykroyd, 1982). Legumes arc generally known to 

contain antinutritionol fnctors (Ologhobo, 1980; Singh tJ ol., I 98S; Ogun tt al., I 989). 

Licncr (1989) reported the presence In soy11bcan of protcosc inbibhors, 

phytohacmagglutlnnio.s, goitrogcns, phytic acids, amylose Inhibitors, oestrogens, 

fbtulcnts, allergenic subslWlccs, phenolic compounds, stcrols nnd snponlns. 

Nature has deemed II fit to endow these plants \\ilh the capability to synthcsltc 0

wide vuicty or chemical Sub$tance, \\hich ore known to exert delctcrioUJ errccts \\hen 

lngeslcd by m.:in 1111d 1111lmllls (Llcncr, 1983). Perhaps the best known or these 10,lc 

(1C1.0r1 ore the uypsln Inhibitors which have the nbility to Inhibit the action of the 

enzyme U)psln found In lhc dlatstl�c tract of man and animals. The t�mcndous 11mount 
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of work which has been done on these trypsin inhibitors stem from the important role the 

legumes have assumed in the fields of rutlmtil and hwnan nutrition. 

A pan from the trypsin inbihitors, the presence of substnnccs in legumes which 

have the ability 10 agglutinate the red blood cells from various animal species has long 

been recognized (Ologhobo, 1980, Rajo.sckhar nnd Siva, 1997). These hncmagglutinins 

arc sometimes rcfered 10 as agglutinins or lcctins. An 011emp1 has been made 10 

enumerate the toxic conslitucnlS of legumes because of the significant roles they play in 

human nnd animal nutrition and their 11n1icip111cd roles in feeding the world of 1omorro,v 

(Gumn l't al., 1983). 

The fact 1h01 some sources of pl11n1 proteins an: capable of producing hQlll1ful 

effects in animals is in itself of imponance with respect 10 man's food supply. \Vere ii 

not for the foci that such oil seeds as soyabe:ins and cottonsccds can be processed so ns

10 innc1ivn1c their toxic cons1ilucn1s, these rich sources of plant proteins would not 

occupy the position of imponw,cc they now commnnd in the feeding of onimnls ond also 

in human food/diets. 

This knowledge that food legumes con111in an1i-nu1ricn1S acquired from fenilizers 

1111d pesticides and several notumlly-occurring chemicals made this rcsca.rch/study even 

more desirable. Some of lhcsc chcmic:ils nrc known ns "secondary mc1.aboli1cs" ond 

have been sho,\11 to be highly biologically oc1ivc (Zru1k. I 991). They include the 

saponins, nlknloids, lllnlllns, phytnlcs, oxnlotcs 1111d cy1111ogcnic glycosides. Some of 

these chcmicols have been shown 10 be deleicrlous 10 health or evidently odvon111scous 

co humM 1111d anlmnl hc:illh, if consumed 111 appropriate an1ounts �lnlinO\\' et al,, 1977; 

1979, 1980; 1985; Malinow, 1985; Toppins et al, 1980; Poucr et al., 1990; lhudwood 

tJ al., 1993: Kersten tt ul., 1991: Sugano Cl al., 1993). 

Most of these secondary metabolites elicit very deleterious blologicol responses, 

�hllc some h:lvc found wide oppllcotlon in  nutrition and os ph:lrmocologically acth c 

agcnlJ (Ollkenlull ll!ld Sidhu. 1989).

Thtre lJ ample evidence th:11 due 10 lack of nutrnlon cdlJClltion, mos, r,coplc 

coruumc badly prep:ircd foodt, �hlch con111ln undc10,lOcd hc:11,s1oblc antl•nu1ncnts that 

may be lwmful to hwth. A handy cxamplo I, �snvo, �ll0\\1l 10 contain C)Oll0£Cnlc 
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glycosidcs (Osuntokun, 1970) and saponins (FAO, 1985). Food poisoning nrising from 

plnnt secondary metabolites other thnn cynnogenic glycosidcs, hos not been properly 

addressed in Nigeria, and indeed in most parts of the ,vorld that subsist mainly on 

legumes and vegetable-based diets. People have therefore died of ignorance and poverty, 

coupled ,1,ith inadequate nutrition education and poor nutritional policies, especially 

within the African societies (lgilc, 1996). 

Plant toxicity causes both direct and indirect losses to the livestock industry and 

these c!Tccts have high economic consequences on lh•cstock productivity. Indirect losses 

mny result from reduced weight gains, dccrcoscd reproductive performance, fencing and 

management expenses (Adedapo, 2002). Some plnnt toxins may cause potentitllly 

htlzardous residues in milk and meat. For example, trcmatonc from white snakeroot 

(E11pa1or/11m rogos11111), selenium and several alkaloids may be pnssed in milk (Panter 

and James, 1990). Many instances of general mnlnise, anorexia and dullness in grnzing 

nnimnls which Vetcrillllrio.ns arc called in to deal with, and the cause of which ore 

seldom diagnosed, arc due to the consumption of subclinical doses of some h:irmful 

plants (Clarke and Clarke, 1975; Ab.ium, 1992). Some of the tox_ic nom arc yet to be 

scientifically investigated in Nigerit1 (Nwude nnd Parsons, 1977; Abotan, 1992). Most 

of the reported cnscs of plant poisoning in animal husbandry hove been ba.scd on the 

obseM1tion of clinical symptoms after the animal might have consumed toxic qu:intitles 

of the plant. For example, symptoms of bracken poisoning may not appear until months 

ofter tl1e plnnt has bocn ingested (Dlood and Radostits, 1989). 

Some of these toxic plonts occur generally 11round the country and some occur 

only In restricted areas in perhaps only one country. Some even well kno\111 quite dcndly 

specie, in one region nrc used os feed In another region ,1ithou1 any opparcnt effect 

(Aboton, 1992; Adecbpo, 2002). The rcosons for these vcuiations In tolCicity enn 

sometimes be necountcd for, sometimes guessed, and sometimes completely unkno11n. 

The di!Tcn:nccs i n  the degree or toxJcity Is said to be related 10 vnrlotlons in gro11lng 

conditlorlJ (Sh3ver tl al., 1964). i\lw, the pn:scncc or ob.scncc of a poisonous plnnt can 

be I local problem and a matter or the pnrtlculor environment Ccnoin ccolo;,cal 

c.ond11lon, (1\'0Ur ccrt11ln plont specie Vtriation, In thc$C condhlof\t aiwo varlatlnM in 
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Institute ror Tropical Agriculture (I.LT .A.) lbadnn. The pictures oflhc Loblab purpurcus 

seeds nnd leaves ore shown in Figures I and 2 below . 

._ ........ 

� 

• I"' \
(' ' 

r ' • . 
\ �I

f ,  • .it ( 

Figure I: Lablab p11rpurtus seeds 

Sou rcc: Nwokocha d al. 201 O. 
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the prcvnlcncc of plnnts nnd in the likelihood of these plnnls poisoning the livestock. 

Such vnria1ions in plnnl 1oxici1ies 1hereforc coll for coulion in trying 10 use the 

informalion from 01her are:i.s to cvnluntc plnnl usefulness in ol11cr locolitics. 

The plant used for this study is lnblnb bcnns (lablab p11rpure11s) 11nd is available 

in Nigerin. II is fllst gnining acccplJlbility os n source of livestock feeds by Nigerian 

farmers and can also be cosily occcssiblc to gruzing livestock and children 01 piny. 

The knowledge of the presence of active constilucnts in lablob p11rp11re1,s and 

the wide use of their seeds for food purposes in humans. and os feeds in animals, the use 

of its leaves and flowers os vcgclllblcs, forage and onwncnts. and the medicinal use of 

the seeds and other outstnnding qunlitics collectively ncccssil4tcd this study. 

Changes in haematological and biochemical parameters os wi:11 os clinicol signs 

and his1op.1thology ,vere used as indices of toxicity because no lilernturc in this p.1rt of 

the world has used these poramc1ers os indices of toxicity for legumes generally. It 

should, ho\\cvcr, be stated 1h01 these parameters arc often used in toxicologicnl 

cvoluntion of poisonous substnnccs (Dush, 1991; Du neon tt al., 1994; A baton et al., 

1996). 

1.2 Pinnt Description 

!Ablub p11rpurtus is nn annual or short-lived perennial fodder legume grown for 

grazing and conscrvntion in tropical environments. It is n vigorously 1roiling, 11vining 

herbac�us plant, resislllnt to disease and insect ollocks (Milfonl and Minson. 1968: 

Cameron, 1988). Stems arc trailing to uprigh1. reach up to 3m In lcnS1h and ore robust 

Ltaves a.re lllfgc and trifolio1c. ,vith the lenflcts having o broad ovate-rhomboid sh.ipe 

measuring 7 10 IScm long. The dorsal side of the leaf is smooth ,vith Ilic underside being 

h.iiry (Cameron. 1988). 

Of the: 1v.o hundred lypcs of loblab so for rccognil.Cd, only 1wo varieties, Ronglll 

and Hlghv.orth ore 11voiloblc commercially (C4mcron, 1988). Additionnlly, the three

subspc:c:ics thal h:lvc been Identified so far arc sub-spp purpurcus, bengholcn1ls and 

unciNtuJ The: three varieties used for thil study arc Ronaoi \\hltc (NAPRI 4), Rangol 

bn>v.n (P1509l 14) and lllghworth block (Orif 12293) obtnlncd from the: lntcm:ltlon.,1 
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figure 2: /,ah/uh p11rp11N!1JS one mon1h oner planling 
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The wild roffll5 of lablab arc believed 10 hove oriRinn1cd in lndlo (Dckn ond 

Sarbr, 1990) ond inuoduccd in10 A frico from Sou1h-P.ast A,ia during 1hc 18th Ccn1ury 

(,C.y, 1979). rmc:111ly, lablob i, common m Arrlcn. c,1cndinjl fmm CnmtTOOn 10 

Niama. Swa,Jland and /imbobY>e, through Sudnn, l·.1hlo11h1, Ujlnndn. "-cny• and 
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Tonmnio (Skcrman er al., 199 I). Currently, lab lab is one of the major leguminous 

forage nnd green manure crop in this area of the \\'orld (Cameron, 1988). 

Lillie is known about the domestication ond the evolution of the loblob bean

(Smartt, 1990), despite some debate about its origin (summarized by vonSchanfThausen, 

1963). \Vild plonts have been collected only from Africa (Vcrdcourt, 1970; 1979), 

whereas ·,vild' plants obtained from India oppcor to be cscllpcs from attempts of early 

cultivation (Smnrtt, 1990; lvlllllSS ond Usongo, 200S). Dosed on a genetic study ,vith 

AFLPs (amplified frngment length polymorphism), however, no convincing evidence 

wn.s found to mnintoin thnt this crop hod origi1111tcd anywhere else thnn in CllStem and/or 

southern Africti (Mooss et al., 2005). Despite its ,vidc distribution in the tropics, it is still 

considered ns neglected, in terms of research ond development �1oass nnd Usongo, 

2007). L. purpureu.s is nssocioted ,�ith several nruncs in dilTercnt countries. 

The English names of lablob p11rp11reus are hyacinth bean (Americ:in), bonovist benn, 

Indian butter bean. Egyptian kidney bean, tutuli bean. The French names nrc Loblob, 

dolique d" Egypte. The Kcnyn nnmes ore Njohi. Oombinns: Manding-mondlnka n.,lvo. 

Ivory Co:J.St names ore Any! gunngono (bean for enjoyment). Nigerio names: Haus:i• 

"�,'llllkc bonbage" {bclln of the pJgons, ''\W4ke danfomi" (fence bean). lgbo- "akidi 

liofio", Yorub> "cwn otili". 

Culture 

The plant is easily grD\\11 in poor acidic to all:Jlline soils taking 90-1 SO days from SO\\ing 

to martunty. It needs full sun for best growth, moisture content. it requires well dniincd 

soil. Once established, loblob is drought tolerant than most bcwi. It is o short-lived 

pcrcnnilll crop. TI,e mcru,.s of propagation Is by seed. 
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1.3 Already identified outstflJltling qualities of Lablab p11rp11r1:11�

i. It is easy to cultivate, very rich in nutrients nnd is quite pnlntnble lo ruminants

(Ogundipe et al., 2003).

ii. Lnblab is recommended in Nigeria to solve the problem of inndcquntc feed provision

for livestock, especially during the dry season (Agishi, 1983).

iii. Lnblnb is drought-rcsistont nnd grows ,vell in the dry season when other plants

serving as sources of nnimnl feeds ore dried up. It nlso maintllins its nutritive value

far into the dry season (Ad11 N al., 1992).

iv. Lnblab increases the livewcight nnd the milk-yield of cattle, when fed (Dnbnyemi et

al., 2006).

v. Lnblnb has aggressive growth-habit, unlike other forages (N,vorgu nnd Ajayi, 2005).

vi. In young pigs, it increases weight and feed consumption (Bn,va et al., 2003).

vii. ln pullet chicks, it increases weight, feed consumption and feed-gain ratio (Ogundipc

Cl al., 2003). 

viii. Lnblnb produces a high dry matter yield (Dnbaycmi i:t al., 2006).

ix. Lablnb is one of the best sources of iron in rumillllJlt feeds (Tropical legumes,

1979). 

x. Legumes nrc gcncrnlly highly susceptible 10 insect nttncks both in the field and

during Slorage (Caswell, 198 I; Emcchcbc, 1981) but li1blab is rcsislllnt to insect

ouack.s, pests and diseases as it continues to gro,v vigorously i n  their presence

(Clllllcroon, 1988: Florcs, 1993).

xl. II is rapidly gaining acceplllncc by pcosanl lllld commercial livestock farmers

(Ogundlpc et al., 2003) nnd looks promising 11S the legume of the future for both

ruminant nnd monog;islnc nutrition.

xii. Lablab bc3.IIS conlllin k.ievltonc, o potential bl'C4St ainccr-fighting chemical. not

found in other legum� (�!orris 111\d Brod, 2003)

xiii. Lablob beam produced h)'poglyC4cmlc activity in  olloxan-lnducctl diabetic mts

(Sharar,, ol., 1963; Pant,, al, 1968: Hlllld11 tt al,, 1989).
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1.4 JUSTIFICATION FOR THIS STUDY 

I. The nulrient and or chemical composition ond the anti-nutritional factors of

several legumes have been detcnnincd but dnlll arc scarce on similar infonnation

on Lob lab p1op11rc11s seeds in  this pnrt of the world.

2. No comprehensive biological activity or feeding tests have been perfonned on

the three varieties of Lob/ab purp11rc11s.

3. As efforts 11re being gcnrcd towards improving the nulritive values of 0urrcntly

kno\vn legumes, efforts should olso conccntmto on the identification and

assessments of nutritive use ond toxic effects of the lesser knO\\'ll legumes, of

which the lablnb bean is one.

4. Dnia are senrce on the oxidanl nnd antioxidant effects o f  nntinutritiol\ill fnclors in

legume seeds.

5. Data l1IC scnrcc on the reproduciive effects of antinutritional factors.

1.5 �l 11nd SCOl"E of the Study 

In describing the imponance and role of toxic plants in our environment to both 

livestock and humllns, it \V8.S emphl\Sited by Clarke ond Clarke (1975) ond llall (1977) 

that it is impor1nn1 lo have an encyclopaedia of planl species which at one time or the 

other hnve been suspected to cause poisoning in livestock and or in mon. lvlost of the 

rcponed cases or plant poisoning hnve been based on the clinie.il symptoms observed 

after the nnimals have consumed tox.ie qu:intitics of the plant. 

Little or no efforu have been devoted so far townrds the biochemical e\lllluotion 

and the mechanism or action of such loxic: substances. Studies have sho,m that the 

growth depn::ssion caused by raw legumes on: accompanied by n number of bioc_hemicnl 

and physiologicnl disturbl\nccs, but the extent to which CllCh of these loxic subslllnccs 

contribute to the overall effect still remains obscure. Such studies ore often useful for the 

development of tC3U 10 predict the risks, so IIS to foc:il11111c the St.lteh for snfer subs111nccs 

and the 1111iorw treatment of fflllnlfc,tatlon or toxicity (Oilman et al., 1980). 

The wide use of lobltb stt<b as food for humBn.t, o.s anim:11 feeds. u ,cgctoblc 

fora� and u omamcnlJ and medicinal componcnlJ have collccthcly nccC',lllllcd thl� 
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study. The study ,vns therefore designed to supply biochemical information on the three 

voriclics of Loblab p11rp11re11s nnd to attcmpl to establish ,vhat relntionship, if nny, might 

exist between the biochemical parnmctcrs, antioxido.nts, reproductive effects, the 

pathological lesions nnd the nnti-nutritionol factors ns they exist in the ra,v loblob beans. 

The ,vork is also nimed at giving infonnntion on the nutritional nnd toxic effects of the 

seeds. 

This study wns therefore cnnied out lo cvoluntc the nutritional and toxic effects 

of the three vnrictics of lablab p11rpure1is seeds using the follo,ving parameters: 

I. Proximate composition comprising the % crude protein, % crude fot, % crude

fibre,% ash,% Nitrogen-free extract. gross energy,% dry matter and

% moisture. The l\llincral Element Composition ,viii olso be analysed.

2. (o). Quantification of the ontinutritionnl factors and toxic components

including the estimation oflhc trypsin inhibitor units, hncmagluninnting units,

cyunogcnic glycosidcs, oxolotcs. phyuucs, tonnins. saponins and nlknloids.

{b). Phytochcmic:.nl screening of the lo blob seed,.

3. Protein-Nutrilionnl Qu:ility Studies using some biological indices like Protein

Efficiency Ratio (PER). Protein Retention Efficiency (PRE) and Net Protein

Rlltio (NPR).

4. H11emntology: This is an essential pnn of the studies since some of the most

dreaded side cffcctS of poisons nre hncmotological such as thrombocytopcni11

and red cell destruction. A complete blood count consisting of luiemoglobin,

packed cell volume, red blood cell count, white blood cell count and 

differential count ,viii be determined for each anim:il.

5. Diocbcmic:.nl cvnlu:itions: 1l1csc are imponant since biochemic:.nl chnngcs are

the c:ullcst indicnto11 of orglllllc d:imoge. t.lorcovcr, animals gl'IIZing on

poisonous plants could be source of mC11I, milk or other edible by-products to 

ml111 Since ii l s  the only .,.11y of observing such toxic cO'ects while the 

lllllfflllls on: still olive, blochemicnl cho'lngcs Dl'1l thus useful. Such biochemical 

ponunctcra Include scrum en.iymcs, nlonlnc amlnotmnsfcmsc (AL 1), 

a:;p:irtAtc 1mln01ronsfcnuc (ASl), alkaline phosph4tASC (ALP), .:amma-
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glutamyl trnnsfernse (yG1), ure:i, creatinc, serum proteins (albumin nnd 

globulin). 

6. Gross and histopathologicol lesions nrising from organ toxicily, like liver,

kidney and testes.

7. Studies on the antioxidant / free radical scavenging nctivi1ies of 1he

nntinutritionnl factors including estimntion of anlioxidnnl enzymes like

co1nlase, super-oxide dismutosc (SOD). glullllhione peroxidase, glutn1hione-S-

1mnsferose, hydrogen peroxide.

8. Molcculnr \\1:igh1 detcm1inntion of the loblob seeds proteins using sodium

dodccyl sulph31e polyncrylnmidc gel electrophoresis (SDS-PAGB).
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CHAPTER T\VO 

LITERATURE REVlE\V 

Food legumes rcpresenl o diverse group of plnnlS. There nrc 13,000 species in 

lhe Order Leguminolcs., of which 18, including soyobcnns, nrc charuc1cris1icolly gro,\'ll 

for human consumplion (Cnmpbcll-Plnlt, 1980). The use of legumes is particularly 

,videspreod in 1he 1r0pics nnd subtropics (Sriknnlin, t 9n). Legumes ore impor111111 in 

human and animlll nulrilion in the less humid ports of lhc tropics, where lhcy con1ribu1c 

subs1nn1iolly 10 1he to1al protein in1nkc, p:uticulorly in !hose less nrid ports \\'here the 

mnin energy Is sourced from starchy roots nnd 1ubcrs, 1h01 conlllin liulc pro1cin. In 

oddilion 10 1hcir imponance ns food, legumes ore importllnt in agriculture os replcnishcrs 

or soil nilrogen. 

Legumes belong 10 a special family or plnnlS botanic:illy cnlled lcguminosac. 

They eonsti1u1c n very large group of plon1s, second only lo 1hc cereals os o source of 

food for mon nnd his onimols (Allen and Allen, 1981). A wide varic1y of leguminous 

crops ore found in lhc tropics, o.nd include edible nnd non-edible species. 111c edible 

legumes include lhc Phaseolus species, which does very ,vell in 1hc lropicol cnvlronmcn1 

(Cobley nnd S1ccle. 1976). Legumes arc found worldwide and :ire consumed in one form 

or lhe olher, in procticnlly every country of 1hc world. About 203/, of the protein 

currently available 10 mon i s  derived from food legumes in lhc developing coun1ries. 

Fermented foods derived from legumes ond cereals ore nn lmportllnl p.m of lhe humon 

diet in Soulheast Asill, the Neor East. and ports of Africo (Allen nnd Allen, 1981). 

According to Sinha (1977), legumes ore used for o vnricty of purposes including: 

soil improvcmcn1, forages, vcgcll!blcs, ond omamcn1ols. Legumes nrc also kno,\11 to 

cont.Din onlinuuiliona.J factors. Licncr (1994) reported 1hc presence in soyabc:uu of 

prol.tllSe inhibitor,, phytohncmaglullnnins, goilrogcns, phytic a_c:id, amylase inhlbilor, 

ocstroecns, n01ulenlS, allergenic subsll!nces. phenolic compounds, stcrols nnd soponhu 

Fmnentotion tw been sl10,vn 10 lend 10 improvements In lhc remov11I and

dlJe>Ublll1y orioxic sub,ianccs, os \\ell a, reducing the cooking time (\\'hilakcr. 1978). 
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2.1 The Nutritive Value or Legumes. 

The principal factors ,vhich determine the nutritive value oflcgumcs as o source 

of protein are:

i. lts protein content in relation 10 total solids.

ii. The essential amino acid composition of the protein wid.

111. The availability of thcsc amino acids for tissue mclllbolism.

Most dry legumes contain 20-2S% protein nnd their amino acid poncms ore 

comparoblc to those of :mimal protein, oxccpl that they arc lo,v in methionine and 

tryptophan (Stanton, 1966). 

Most legumes hove a low fot content, hn.rdly exceeding 1-5% (Stllnton, 1966). 

Their thiamine content varies between 1.12mg/100g in soybean to 0.53mg/100g in limn 

bc:m, O.S0mg/100g in the bambaro groundnut, 0.89mg/100g in the cowpca and 

O.SOmg/lOOg in the pigeon pea Since the human thiamine requirement is about

0.50mg/100g (FAO, 1962), legumes ore adcqu;itc for human thiamine needs. Oyenuga 

(1968) further revealed that soybcan contllins 27.00mg/100g of n.scorbie acid, 

0.14mg/100g of riboflavin nd 17.4mg/100g of niacin. Co,,'Pc:i contains 0.14mg/100g of 

riboflavin. l .3mg/l OOg of nine in, while its ascorbic acid \\'OS too lo,v to be detected. 

These values mnlcc legumes good supplements of diets in predominantly maize- eating 

= where the dlse:i.se, pellagra, prevails. It IUIS been shown (FAO. 1968), that by 

adding 100g ofbcnns to 300g of whole moiu, protein lntnlcc ,ws increased from 43 to 

57g. niacin inlllkc from 9.2-9.'lmg nrgininc from I .92mg/gN to 2.59. Histidine from 1.08 

lO l.43mg/gN, lysine from 1.20 to 2.4mg/gN, tryptoph:m from 0.24 to 0.38mw'gN, 

methionine from 0.79 to 0.8mg/gN vollne from 2.36 to 3.18mg/gN, lcucinc from 6.36 to 

7.l9mg/gN. isoleucinc from l.72mg/gN to I 7Smg/gN nnd calorie intake decreased from

1620 to 1603 calories. Vitllmin A ls also one of the food components kno\\ll lO occur in 

edible lcaumcs. Soybean, c-0wpca, llmabean. grudcn pc:i and pigeon pen conlDin ,urlcd 

amounlJ of vitamin A from 30 to 130 International Uniu/lOOg food. (Oycnuga. 1968: 

S11nton. I 966) 

Ocslde, the amino 11tidJ, carbohydrutcs. fnlJ and vltamlns, lc1111mcs nrc also Qood 

IOW'CCI of mlntn1l1 Calcium 1, hla)lest In the I-O}'bc4n wlU1 220ml!IIOOg. co,1t1Ca ,�uh 
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90mg/100g, pigeon pea ,vith 129mg/100g, kidneybean ,,1th 120mg/100g and lima bean 

70mg/100g. Phosphorus h:is bctn reported to be 586mg/100g in the soybcan, 

451mg/100g in the cowpca, 280mg/100g in the pigeon pea nnd 7.6mg./100g in 1he 

oo.mbam groundnut. No vnlucs were reported for the loblob bean ond limo bean legume 

(Oyenugo, 1968). \Vhilc the 10<:ust bcnn seems deficient in iron; cowpeo, soybean, limo 

be:in, pigeon pen, field bean, kidney bean nnd green gram hove 4.00, 7.00, 6.00, 5.80, 

4.60, 8.00 nnd 6.30mg/l OOg of iron respcclivcly (Oycnugo, 1968). 

From the above, i t  is obvious that the nutritive voluc of legumes is rehucd 10 two 

factors: (i). The content of the essential nutrients nnd (ii).Thc ovuilobilily of these 

nutrients. This second factor is very closely intenvoven ,vith the presence of a ,,1dc 

variety or chemical substances kno,,1110 be toxic when ingested by man or animals, nnd 

which interfere ,vith the digestive pr0<:esses. Therefore, as legumes ore the main 

potential protein sources for meeting the threatening protein shortage, the role of such 

ru1urolly-0<:curring ontiphysiologicol factors os they rcl111e to their effects on animals, 

cannot be dismissed IIS being im:lcvnnt to the problem of feeding the world of 

tomorro,v. 

2.1.1 Nutrient Con,poslllon of Legumes 

The importance of legumes IIS food lies primarily on their high protein-cnlorie 

value. Enrly studies by Jones ond Murphy (1924) revealed that lcgumc-conlllining dietS 

promoted gro,,1h in rats when supplemented with cystcinc ond when C11Scin ,vns 

subsliMcd for the legume protein. 

Sonvnn et al. (1991) reported th:it, as the level of L. p11rp1irc1,s bc3n mc:il 

inc�d. there \YllS a decrease in crude protein ond M intl'C:lSe in crude fibre in the 

diet., of broiler chicken fed 25% L purp11rt1is meal, but the changes ,,·ere not slgnificonl 

(P>0.05). The be3ns ""re well C1Cceptcd by the birds arid the protein appeared 10 be well 

utilil.Cd, with a fccd:g:iin nuio of3:2. Bab.iyeml tt al. (2006) rtportcd th:11 feeding lablob 

111 SO% aupplc:mcnwion with l'anlculn mar/mum-diets could lead to Improved fttd 

lnll.k.c:, "ciahl gain, nutrient digc11lbilhy and nhrogcn utili1.111ion in \\lest Arrican d,,11,r

pu Dawa tt al. (2003) reported 1h111 20% lablob scc.ts CM be Included In the diet of 

"anlnii pis, wllho\11 any adverse c1Tec1 on their performance clwlc1crls1lcs 
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2.1.2 Protein 

Legumes are nutritionally importnnl because of their relatively high protein 

content among vegetable foodstuffs. The protein of groin legumes contains relatively 

more of the essential amino acids lysine and 1ryptophan and usefully complement lhe 

amino acid supplied by cereals in \\'hich the content of lysine and tryptophnn are 

relatively small (Pot,vnrdhnn, 1962). n the other hand, the proteins or legumes contain 

relatively small proponions or the sulphur-containing amino acids, methionine and 

cystcine (Pa1w11rdh:1n, 1962). The special value of legumes os food hos ohvays been 

oppreeiated, but it hos recently been emphasized os II result of increasing world 

populations, and of the awnreness of the need to produce moro food, especially protein

rich foods. Their protein levels (except soybean) vary bet\\'CCn 20 and 30% (Pot,vardhnn, 

1962), \\ho also reported the characteristic features of legume proteins as being 11

dclicicncy in methionine nnd cystcinc. 

However, McDonald tt al. (1981) reported the quality of legume protein 10 be a 

reflection of their high lysine content which is also similar to thnt of lish me:il. 

Vnrintions in protein content of legumes nre known to be influenced by varietal and 

environmental difTcrern:cs (S,vaminnthan nnd Join, 1973). Brcssanl et al. (1978) reported 

that the methionine content of Pls/11111 sat/1'0 increases when the legume grain ,vas 

fcnillu<l ,vilh sulphur. Increased protein efficiency ratio (Pfill) is  observed when 

soybclll\ is used in suppkmcnting lime-treated corn. 

The csscntia.1 nmino acid composition of Dal/cltos loblob as reported by 

\VHO/FAO (196S) is sho,vn in Tobie I belo,v. 
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T11blc l Essential an1ino acid con1position of Do/ichos lablab (\VUO/FAO, 1965). 

Amino acid g/16gN 

Lysine s.so

Methionine 0.80 

Cystine O.S I 

Phenylnlnninc 4.80 

Tyrosine 2.18 

Leucinc 8.80 

lsoleucine 4.40 

Valine S.81 

Tryptophan 0.80 

Thrconinc 3.50 

2.1.3 F11t and Oil 

l\llost legumes are poor sources of fat o.nd oil, nhhough groundnut, soybcan and 

lucin are rich in them. Hilditch nnd \Villiams (1964) reported that legume seed oils 

contnin olcic, linolcic, arochidonic, valcric, linolenic and palmitic ocids. The proportion 

of these acids present vruy ,vidcly in the dHTercnt species of legumes (Oyenugo, 1966). 

2.1.4 Vitamins 

Some legumes contain CIIJ'Otene ond the corotenoids but they ore nil good sources 

ofthinrninc, riboOavin Md niacin (Stanton. 1966). The thiamine content vnrics between 

1. llmg/lOOg in soybenn nnd 0.53mg/100g in limobcans, O.Smg/lOOg in bombom

grouoonut.s and 0.5mg/100g in the pigeon pe:i. Since, the humt111 thiamine requirement is

about O.SOmg/lOOg {FAQ, 1969), legumes ore adequate for human thla.minc n�.

Oyenug;:i, (1968) reponed lhnt soybcllJI contains 27.00mg/lOOg of 11.SC01bie acid,

0 14mg/100g of ribollavin nnd 17.4mg/100g of niocln. All these vnluc, mnkc legumes a

good supplement of dlcu In predominantly ccrc.tl c:,ting otCAS \\here the dllUSC pcl13gra

IJ \Cf}' common TI1c most Important vitamins In cowpca seeds 11ro thia.mln, riboflavin.

niacin and follc acid (Oaunmodcde nnd Oycnugo, 1968; 1969: 1970: ldij1l11, 19801, b)

Cowpa and aoyabcan, contain more lhlomln, rlboOavln and niacin thnn "hole mll\. anJ
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cereals, ,vith the levels of these vitamins being comparable to those ovailnble from fish, 

beef nnd eggs (Elcgbede, 1998). 

2.1.5 Minernls 

Legumes ore good sources of minerals. Calcium is highest i n  the soybenn \\rith 

220mg/100g, pigeon pea ,vith 129mg/100g ond limobenn 70mg/100g. Legumes ore n 

good source of zinc, phosphorus, magnesium ond polllSSium. These minerals are 

imponan1 for mointoining healthy muscle tone, comb:iting foliguc and promoting energy 

and endurance. Legumes nrc 111so o good source of iron which helps to deliver oxygen 10 

all cells and of the B vi111mins which ore importont for II number of bodily functions 

including the mointellllnce of healthy nerve cells nnd strengthening the immune system 

(Edijolo, 1980 n, b; \Votson, 2004). Co,vpea, soybe:ins and bnmbaro groundnuts ore good 

sources of calcium 1111d iron ,vith their contents being higher thnn those of meat, fish or 

eggs. 

t.lcincrs cl al, (1976) cxnmined ra,v and cooked dry legumes for nine mineral 

elements and concluded thot ra,v legumes ore rclotivcly high in calcium, iron. 

mognesium, phosphorus ond potossium, but low in sodium. Okc ( 1987) n:por1cd lhol 

Nigerian pulses are poor in colcium, but contain relatively higJI amounts of mogncsium 

ond phosphorus. 1 lowcver, it is well known thnl not all minerals present in legume 

groins ore necessarily ovoiloble to the body. Nelson cl al .• (1968) ottribulcd the non

ovailobility of calcium in legume-based diets 10 the inherent phytic ocid content. 

2.2 CONSIThlPTION OF LEGU?,fES 

Some varieties of legumes ore e111en even before lhcy mature, either the entire 

green pod is cooked, or lhe tender seeds ore removed from the pod, cooked 11nd Cllten. 

Foods con supplement each other 10 give o higher protein value, because If there is 11 

shortage of one o.mino acid in one food, ii con be mode up by another food contolning 

this amino ecid In excess. Cereal proteins arc rchuivcly deficient In the amino ocid I)-sine 

but arc rich in mcthiorunc ond c�tlnc ,,hilc legume proteins arc rich In lylinc but arc 

dcncicnt In the loner Tejado (1962) demonstrated thnt ma.ximum protein efficiency ro1io 

(PCR) or• mixture or m:iltt 111\d bcons Is achieved ,�hen 50% or 1hc totnl protein of the 

ml&ill'C comn from com and SO% from beans Such diet, b:L,cd on all \cictal,,lc 
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proteins hBvc been successfully used in child feeding programmes nnd are found to be 

very useful in curing some protein-deficiency diseases. 

2.3 FACTORS AFFECTING TH.E UTlLlZATION OF LEGUMES 

Despite the nutritional asset of legumes, their utilimtion ore kno\\'fl to be affected 

by the presence of toxic nntinutrilionBI factors (Ologhobo ond Fctugo, 1983). These 

factors include trypsin inhibitors, hocmogglutinins, lllnnins, pbyllltcs, ox11lotcs ond 

soponins (Liener, 1980). In addition to these nntinutritionol foctors, legumes hove olso 

been reported 10 contoin o cyonogenic glycosidc which on hydrolysis yields toxic 

hydrocyanic ocid (Ologhobo ond Fcrugo, 19840). 

2.4 CLASSfFICATION OF ANTI-NUTRITIONAL FACTORS 

Anti-nutritional factors in plants relcvont lo foods and feeding-stuffs m11y be 

cl11SSified on the b11Sis of their chcmie11l structure, the specific actions they bring about, 

or their biosynthclic origin. They ore quite numerous and form o highly diverse group of  

compounds (fnble 2). Although this clnssifie11tion docs not encompass nil the known 

groups of anti-nutritional factors, it docs present on orroy of those frequently found in 

foods and feeding stuffs. 

Often confused with onti-nutritional factors ore the so-called adventitious 

toxiconts. \Vhcrcns the former arc produced endogenously by, or \\ilhin, living tissues, 

the loller ore present in foods or fecdingstufTs due lo human 11ctivitics such ns 

processing, storage, packaging or 1ronsportn1ion, The odventilious toxicants (IIS distinct 

from onti-nuuitio1111l f11ttors) hove been described by Fricdmon nnd Shibko. (1969) as 

un,11111led contaminants wluch ore derived from careless hlllldling, spoilage or other

uncontrolled circumstances. Like 11ntl-nutritional factors, ndventhious toxiconts ore 

physiologicolly 11ctivc lllthough often more thcrmost11blc. Quite often, low levels moy be 

present In foods Md fccdlngstufTs without deleterious effects. However, chronic 

c,cposure to such lo,v levels of intake 1114)' eventually become hozilrdous. 
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Table: 2: Some Anti-nutritlon1ll F11ctors In Foods. 

Parent comnound Distribution Ex:in1nlcs 
I. Profei11s
Enzyme inhibitors Most legumes, egg white. Trypsin nnd chymo1rypsin inhibitors, 

nmyh1Se inhibitors, elast.a.sc inhibitors, 
pla.smin inhibitors. 

Hocmogglutinins Most legumes. Concanavnlin A, ricin. 

Enzvmcs Sovnbeons. lentil. Urense, Ii ., ... cnnso.

2. Glycosi<les
Cynnogens Limn bcnn, cnssnvn, Pha.scolunntin. dhurrin, linnmnrin, 

sorghum, forage 
• 

species lo1oustra.lin . 
CIC. 

Goitrogcns Legumes, brassica.s. Glucoslnola1es, pro-goitrins. 

Oestrogens �lost legumes, some Flnvones, genis1cin. 
grosses. 

Snponins Legumes, solnnum species, Soy11 Sllpogcnin. 
ora.sses. 

3. Phe11ollcs
Gossypol Gossypium species 

(collon). 

Tannins Most legumes. grasses. Condensed nnd hydrolysnble tannins. 
leafy ve11.e1ablcs. 

4 • .;lt11l110 acid a11alog11es Lnthyrus. Vici11, Leucncmi. OOAJ\, OAP, mimosin, t\ ·N-me1hyt.1. 
cyca.s. nlnninc, cru,ovnninc. 

S. AIAalolds Lupins, po1a1ocs. a-Solnninc, chaconinc.

61lllscella11tous 
Anti-mrl41J Most lcgumcs,ccrcnls. Phy,nlcs 111\d oXAln1es. 
MIJ•Yit.'lllliOS l\llost legumes, cerc�s. Anli-vitnmins A, D, E, 811

Favism facton Vic/a /aba Vicinc, convicinc. 
Source: Alt1or (199J) 
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2.5 NUTRITIONAL, BIOCHEMlCAL AND PHYSIOPATUOLOGICAL 

EFFECTS OF Al'IITI-NUTIUTIONAL FACTORS. 

2.5.1 The H11cn1agglutiniru ILcctinsl 

I t  has long been established th11t many members of the Leguminosae and 

Euphobiaceae, \Vhich ore Important dietnry components of II large segment of the 

world's population, possess little nutriiivc value nnd may in foci be toxic, unless 

subjected 10 some fonn of hcnt trcotment (Licncr, 1969; Alctor and Fctugo. 1984 n - d; 

Alctor and Fctugo., 1985; Aletor 11nd Fctugo, 1986; Alctor, 199311)). One ,veil-known 

cxnmple of these toxic foctors is haemngglutinin; 11 protein wilh the rcmorknblc property 

of ogglutinating the red blood cells and precipitating polysncchoridcs nnd glycoprolcins .. 

The hncmogglutinins ore known to agglutinate malignant cells nnd induce mitosis in 

lymphocytes (Shl\COn and Lis, 1972). 

Evidence th.ot pm of the toxic action of m1v or improperly processed legumes is 

related 10 the presence of the hocmogglutinin came from Licncr and Palansch (1952), 

who indicated that a gro\11h depression of about 7 5% rcloiive to that of the control IYIIS 

obtained in the rot by the addition of soyabenn ho.emaggluiinin 01 1% of o diet containing 

11utoclovcd soy11 bean. Studies ,,•ith soynbean and other legumes (PUSl!Di er al., 1919; 

Aletor and Fcrug11, 198811, b) hove sh0\\11 that ingcstod haemogglutinins depress gro111h 

in animals by interfering with the digestion and absorption of nutrients in the 

gBStrointcstinal tract. For example, dietary limo bean hoemogglutlnin at levels of 0.015 

- 0.125% have been shown 10 c:.iusc gro,vth relllrdotion as wdl ns n mnrked decrease in

the dlgestibilily of protein, stnrch and di54Cchoridcs In the ml (Aletor, 19870).

Physiopalhologicnl changes have been induced ln ru1im:tls administered the 

hemagglutinin of ais1or bc4tl (Rlc:/111u comm1111is), soya bc4tl (Glycine mm), kidney bean 

(Vic/a /aba), and limo � (Phasco/111 /11na11u). These include ioc= in blood 

concanmtion of un:a. glue0$C, bllirubin, tml\Sllmlnnscs nod lnc1111e, glutoma1c and 

bocllnlte dehydrogcnascs (lkcgwuonu and Bcwlr, 1977; Alctor An<! rctugn. 1984: 19S5, 

1988b, 1989). Wltllc Information on the effects of d1e10ry hacmllilJlutinins on gii 

enzymes has rcm.-alncd aunty, studies by Alctor ond Fctugo, ( 1988b): Alctor and I ctu11a, 

(191?) Indicate t�t they con,ldmbly alter the 11ctlvltlcs of these enzymes. Inhibition or 
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brain occtylcholincstcrase (AchE) activities by dietory limo bean hnemogglutinin has 

been reported in the rat (Aletor & Fctuga, 1984c; Aletor, 1986 o), while pathologicol 

lesions in animals injected intro-pcritoncaly ,vith kidney beM nnd castor bean 

hnemagglutinins have been reported. Focal necrosis DJ1d fatty changes hove been 

observed in the liver (Sharon & Lis, 1972; Ologhobo & Fctuga, 1986) while the kidneys 

and myocardiun1 sho,ved distended capillnry vessels ,vith numerous thrombi follo,,�ng 

toxic doses of certain bean hocmagglutinins. Similnrly, pathologicoJ observations have 

been reported in rats fed henrngglutinin-containing limo bean [Alctor, 1987b). The 

binding of hncmngglutinins to intestinal cell membranes is believed to impair the nonnol 

absorption of dietary nutrients when foods or feeding stuffs containing thcsc fnctors 11rc 

consumed. 

2.5.2 The Trypsin (Protease) Inhibitors 

The rcnlizotion that these anti-nutrients ore widely distributed among important 

sources of dietary plant protein throughout the \\'Orld has stimulDtcd o va.st amount o f  

rese:irch on their nutrition:il signi!icnncc. Por cxnrnplc, it hns long been observed that 

unless soya be:in or, indeed, several other grain legumes are properly cooked, they do 

not support the growth of rats ond chicken (Alctor ond Olonimoyo, 1992; Alctor nod 

Egberongbc, 1992; Aletor nod Osungwu, 1992: Alctor, 1993b). Other experiments 

showed that the oddition of methionine or cyS1inc to unheated soyo bean improved its 

utilimtion olmoS1 to the same c.,tent as proper heating. It has been demonstrated that the 

physiological effect of Uypsin inhibitors is to couse cnlnrgcment of the pancrtns 

followed by secretion or excessive nrnounts of poncrcotic enzymes. much of ,, hich i s  

lost to the DJ1imal in faeces. In this regard, Liener (1976) and Abbey �, al. (1979) 

showed 1h31 the mcclulnlsm \\hereby pancreatic hypertrophy con lend to gro\\th 

depression 1n animals fed trypsin inhibitors is lo couse dietory sulphur-1llllino oclds 

(methionine and cysunc) to be diverted rrom the synthesis or body tissues to the 

1)'11lhesis of panc=tic enzymes, \�hlch ore relotivcl) rich In these Amino acid,. This 

10!'.S or sulphur-amino ncldi moy in fact further occcntll3te on olrendy critlcol shu.ition 

with rcspcd IO the methionine ond cy,tinc content or most lcgumH. L�ldcncc 

1UQe1tln1 that the lf)'p,ln lnhlblto" In mw bean moy not bo com11lctcly rt,pan.,ihlc for 
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the magnitude or pancreatic enlargement ttnd hence lhc secretion of excess pttncrcatic 

enzymes has emerged from a study of the major limo bcttn nnti-nutritionnl factors by 

Aletor ttnd Fetugn, (198811,b; 1989b). In the study, it was demonstrated that \\hile rn,v 

lima bean caused n 71% increase in the weight of tl1c pancreas, limn bean trypsin 

inhibitor fed at the some level or activity os in the ro,v bean caused o 33% ,vcight 

increase. These results suggest that the trypsin inhibitors may be more potent in their 

unextrncted fonns, or thnt they may combine additively or syncrgistically ,vith other 

factors in the bcan when fed. 

2.5.3 The Cy11nogcnic Glucosidcs 

Cyttnide is almost ubiquitous, o.lthough present in trace omow11s, in the plttnt 

kingdom. Ccnoin forage species, root crops, grains., pulses ttnd fruit kernels contoin 

high levels of cyanide in the fonn of cynnogenic glucosides. The glucosides fou11d in the 

highest conccntrntions include linom11rin (os in cassava nnd flnx) and phaseolunntin (os 

in lim11 bean or other pulses), while nmygd111in, dhurrio tlDd lotouslrolin ttre commonly 

found in sorghum !Ind other grosses used os fodder. It is gencroHy believed that the toxic 

propcnics ossociotcd ,vith linamnrin :111d other cyanogenic glucosides nrc due to 

hydrocyonic acid (1 ICN) re lensed from the glucosides by some enzyme complex. 

Cyanide, either in synthetic inorganic forms os in KCN or NaCN, or orgttnic 

forms as in cyanogenic glucosidcs, is o potent specific ond non-specific inhibitor of 

several enzyme-catolyscd protc$ses (Aletor & Fetugn, 1988 n,b). For example, Tc,1'C et 

al. (1977); Tewe !Ind t.ilttncr (1980); Alctor (1993c) demonstrated lhot C!ISSOVO diets ,1ilh 

apprttiablc levels of cyanide cause marked changes in weight gain, apparent nitrogen 

digestibility and thiocyanntc conccntrntlon in the urine and scrum of rots and pigs. It is 

well cstoblishcd that the major p;ilhwuy of cyanide detoxification in man and anim11ls is 

through the cyanld.e-thiocyon:ite sulphur tmnsfcnuc (rhod11nese) enzyme �thwn) 

(Os1.r1tokun, 1972; Okc, 1973). 

This route requires an orgnnic sulphur-donor for the formation of lhc lcu ocutel>· 

todc tJ1locy1Mte rrom cyanide. The sulphur amino 11clds (methionine &. C)ltlno) � 

mainly used In cyanide detoxification, lhu.s reducing the qu:illty or the protein 1,all1bl� 

r°' body 11�1h In f11C1, lnvcrtlpHon, by �IAncr and Oomci (1973) tui,c 1uagc1tcJ th.tt 
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detoxification of cyanide by animals can condition methionine deficiency in nn 

othcr\visc bnlonced diet 

\Vhile acute toxicity ond death arising from the consumption of c11.SSnvo ond its 

products is not a common occum:ncc, many stt1dics indicotc thot cyanide toxicity may 

arise rrom exposure to sub-lethal dicto.ry doses. The provolcncc of human ataxic 

neuropathy and of goiter is greater in cossovo or other linnmnrin-containiog products. 

There have been indicotions (Osuntokun, 1972) that the ncuropathy is caused or 

aggravated by cyanide, and that thiocyaruue, on cst:1blished goitrogcn, is a byproduct of 

ingested cyanide. There are repons of lesions in the central nervous system of rots 

injected rcpc:ucdly ,vith sublethlll amounts of cyanide. These include the degeneration of 

neurons in the cortex and corpus callosum of the brain. Demyclinntion of the optic 

nerves ond retina hos also been observed in rots chronically exposed to sublethol dietruy 

cyanide. A SI\Jdy by Tcwc (1975) showed thnt pigs fed s,vect cnssnva diets containing 

250 or 500ppm cyanide (os KCN) had high level of scrum and urinary thiocyanate, 

which caused pathological changes in the thyroid glands of the pregnant gilt ond the 

p.1S54ge of thiocyanate through the placentn barrier to the fetuses. 

l\llany plant species conl4in hydrocynnic acid (HCN) either free or more usually 

in the form of cynnogenic glycosidc, an organic compound containing n sugar ond 

cap3blc of yielding cyanide on hydrolysis (Fernando, I 987). fhe glycosidc itself is 

reported not to be poisonous but becomes so when the hydrocyonic acid content is 

rele.ucd by nn enzyme. The rclcosc of such enzyme is ossociotcd ,vith the plant damnge 

or decoy (Herrington rt al., 1971; Fenundo, I 987).Thc observation of bydrocynnic acid 

from loblob sccdl may be an indication that 11mong other chemical subsumces they 

conlllin,thcy also posses cy11n0gcnic glycosidc. According to Clarke 11nd Clo.rl.c (1975). 

the minimum lethal dose of free hydrocyanic ocid and of potassium cyanide gi\'cn per os 

is about 2.0 to 2.3mgll(g HCN. In fact. It is reported that m.itcrials contoinins over 20mg 

HCN per IOOQ iJ potcntlally d:lllgcrous to live.stock. However, most Authors ,,'Ori.Ing on 

cyanide polsonlna believe thot It Is not possible to Stlllc with 11ny certainty the toxic do� 

of qanldc In form of the cy11nogcnlc glyco,ldc.ThlJ Is because tho level or c)·anldc 

,.arici accordlna 10 the condition, obtnlnlna In the rlont and th.,i of the animal at the
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time of consuming the plnnt (Clarke and Clarke, 197S). Cyanide concenlr:ltions arc 

highest in the young actively growing plnnt. It has been reported that poisoning in 

ruminanlS depend upon the qunntity of the plant ingested, the previous diet of the 

animal, the pH o f  the stomoeh conlcnlS, the pcrccn111gc of the tolDl hydrocynnic acid 

present in the free stnte in the plant, the concentration of cynnidc liberating enzyme 

present in the plant nnd the to LB I hydrocyanic acid content of the plnnt. ll is also reported 

that only animals lhnt rapidly eot the plants that die. It is also obscrvod that ruminants 

arc more susceptible to poisoning by cyanogcnic plnnts thnn ore horses ond pigs, since 

the enzyme concerned in the release of hydrocynnic acid are destroyod by gastric 

hydrochloric ocid (Clarke and Clarke, 1975). Moreover, hydrogen cynnidc is dctoidcotcd 

by conversion into thiocynnate and is e.xcretcd in the urine over o period of several days. 

Due to the rapid detoxification of cynnidc, it is reported that it is possible for 

animals 10 ingest nmounts of cyanide only slightly less than the lethal dose over 

extended periods ,vithout harm (I lo.zzord cl al., 1982). In this situation, these seeds under 

study could be consumed over prolonged periods ,vith their cyanide content not 

constituting danger. 

2.S. -I Tu,uc rcspon,c to cyanide

Cyanide is believed to exert its toxic effect by inhibiting the respiratory enzyme 

cytochrome oxida.se. Concentration of cyanide as tow as 3x I 0'1M hnvc been shown to 

produce complete inhibition of cy1ochrome oxidasc /11 vitro and lcthnl doses of cyanide 

hnve been reported to inhibit this respiratory enzyme /11 vil'o {I lo.zzord cl ol .. 1982;Tewc 

and Manner, 1982; Te\\se and Pcsu, 1987) In cyanide poisoning, 01 transport and 01

tcruion ore USWllly odcquntc and only cellular u1ilizo1ion of 01 Is depressed. As n resuh 

of this, odministnlllon of Oz \\Ould not serve ony useful purpose in ontngonizing cyanide 

Intoxication {\Vay et al., 1966). 

Sianifican1 o.mounts or cyanide can be detoxified in the body. The proposoo 

routes or dctoxificotion include conversion 10 lhlocyonn1c Ion (SCN), Incorporation Into 

the 1-a,bon mctabotle pool throuah intcnu:tion with vitamin Bn 11nd con,crtlon 10 2-

imlno-4-thlot.otld1ne carboitytlc acld (Cawrcu and Doutl, 1975, 01lmlln o.nd Oooom11n, 

1980). II W\U proposed th:tt an cnrymc rrom the kidney nnJ liver c11llcd rha<bnase 
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Cllllllyses the reaction of thiosulphatc ,vith hydrogen cyonide (HCN) to give this 

cyonate,n n:huivcly less toxic substance ,vhich Cllll be rapidly excreted. The properties of 

the cnzytne rhodon:i.se, no1v kno,vn as thiosulphnte S-trunsferose and of a second enzyme 

mcrcaptopyru\11lte S-transferasc,also Cllpnblc of forming thiocyonatc by sulphur transfer 

to cyanide have been reviewd by (Sorbo, 197S}. \Vokes and Picard (1955) nlso 

suggested the involvement of vitamin 8 11 in cyanide detoxification. In this pathway, 

villlmin 811 in the form of cobalamine (Bu .. } l'C4ClS 1Yitb cyanide to form 

cyanocobnlnmine (811).Thc Inner then looses some of the cyanide lo form I-C4rbon 

fragn1ents for the synthesis of methyl groups and the resulting hydroxocobalaminc 

returns to the liver to repeat the cycle. Also, the hydroxocobalamine can combine \\�th 

the thioeyo.nnte fom,cd vi:i the thiosulfate or men:aptopyruvic acid and proceed to form 

eynnocob:ilamine. Acute toxicity and death from consumption of cyanide-containing 

food in human, for example cllSSQva ond of plant materials in onimals is o common 

occurrence. Hov,ever, it is impor1llnt to note that chronic effects from consumption of 

sub-lethal amounts of cyanide over long periods has been associated ,vith occurrence of 

humilll awic neuropathy and also goitre in Nigcrfo. This has been observed in areas 

where consumption of n stnplc food is cassava (Osuntol..'Un, 1973). It is suggested that 

the ncuropathy is cnuscd by or aggravated by 11 cynnido or its derivative 11cting on the 

central nervous system (CNS) ond the thyroid enlarged by thioeyonate which is 11 111:IJ 

kno11n goitrogcn derived from metabolism of ingested cyanide (Osuntokun, 1972 and 

\Vilson, 1973). 

Animal experiments confirm such theories. Lesions in the CNS \\'ere observed 

l\hen rats were injected n:pc:Ucdly \\ith 511blctlllll amounts of cyonidc over 1t period of 

22 wttks, with some suggestions of dcmyelination (Smith et al., 1963). Similarly, the 

injection daily for S weeks of potwlum cyanide (KCN) in rats produce degeneration of 

nnuons in the concx and the dcgcncnatlon of the corpUJ callosum (Sn1ith and Puckcn, 

l96S) Dcmyclination of the optic ncr\es Gild retina ,,-ere obscr\'td In rats ghcn 

111blcthal doses of cyanide over periods of) \\\ll:U (\Vessel, 1971). 
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2.5.S Phytic Acid 

Phytic acid also known as myo-inositolhexophosphatc is an imponont constituent 

of certain legumes, cereals and forage plan.ls and is Cllpable of chclaling divalent cntionic 

minerals like cnlcium, iron, magnesium and z.inc. Such chclntcs many elements making 

them nutritioMlly unavnilnblc, thereby inducing dicuuy deficiencies (Nelson et al., 

1968). Phytic ocid reduces the absorption of cnlcium from the gnstro-intcstinal troct and 

c-0nsequently implicotcd in the development of rickets when chicks ore fed ccrcols such 

ns sorghum, Zinc and iron deficiency symptoms hove been reported in man o.nd chicken 

(Lease, 1966) when fed diets high in phytic acid. There is o signilicont inverse 

relationship bct,vcen phytic ocid c-0n1cnt and the ovoilnbility of cnlcium, mogncsiwn, 

phosphorus nnd z.inc in products like soyn bean, palm kernel, rapeseed nnd cononsecd 

mc.1ls (N\\'llk'Olo and l3rogg, 1977). It i s  ,,-ell established that unheated soya bean or its 

protein isolnte in the diet of chicks can cause rickets, unless lo.rge doses of vitamins D3

are included in the diets. (Rnckis, 1974; Mngn, 1983). The thcrmol.ibilc rnchitogcnic 

agent hos since been identified ns phytic ocid. 

Phytic acid con react ,vith proteins to form phyu11e-protein complex which 

incorporates nbout 16% o f  the protein in beans. The reaction bet,vecn phytic ocid is  

lnflllfflced by the pH of the medium. Formation of o phytotc-cntion-protcin complex is 

believed to account for the decl'CllSed mineral bioowllabillty in phytic ocid. Apnn from 

decreased mineral and protein bioavoilobility ussocioted with the consumption of phytin

rich foods, it is nlso associated with increased cool-Ing time in most grains legumes. 

Extensive research hos been conducted on the chemistry of phytic acid (Cheryan. 

1980: C-Osgrove, 1980) ond its nutritional significance (Edman, 1979; \Veingartncr, 

1981). Phytic iu:id 1IU1Y dccrcnsc the availobility of divalent cations such ns calciwn, zinc 

and iron, by the formation of an insoluble protcin,phytic ocld- mineral complex, it tw

been cited a., cou.sing rcd11c:ed availability of zinc in soybcon foods (O'Dell ond Sa,'Ogc, 

1960; Forbes and Parker, 1977), 

l.5.6 Tlie Tannins

l'he tannins ore complex polyphtnolic, found widely In the plo.n1 1Jn11Jom. 

Thdr concm1ro1lon1 arc 1l1111lncan1 In millet, sorahum, b.irlc)' and some lcaumlnau, 
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forogcs nnd in leafy vcgclablcs (Alc1or, 19910; 19930; Alelor ond Fosuyi, 1997; Agbedc 

ond Alc1or, 1999). 

Tannins bring obout their antl•nutritionnl influences (especially in lhc 

monogostric o.nimols) hugely by precipilnting or binding dlcto.ry pro1cin and digestive 

enzymes 10 fom, complexes ,vhich ore not readily digestible. The poor palatability 

generally associated "ith high-tnnnin diets cnn be RScribcd to its 11Slrlngen1 property (or 

sh:lrp Ul.Slc), "hieh Is o consequence of Its ability to bind ,Yilh 1hc proteins of Slllivo and 

the mueosnl membrane of the mouth during the m11Stica1ion of food. Similarly, 1onnins 

strongly inhibit digestive enzymes nnd bind proline-rich proteins In lhe s:ilivo. It is 

believed lli.1t iron absorption Is inhibited by tell due to the fonnotlon of iron llll1nnte 

while studies by RlldhaJmshna and Sivoprusad (1980) showed th:lt high dietary tannin 

lowered iron n,11ilobility in nnncmic subjects. Feeding chickens ,vith 0.5% llll1nic acid 

h.:lvc sho\\11 gT0\\1h depression, while death from higher dicto.ry levels are not 

WlCOmmon. Rnspcsccd me:il from which trumins hod been cxtrocted MS been shown to 

h.:lve o higher melllbolimble energy density than the unextructed meal (VoJ)IIJ' ond 

Chindinin. l9TI). Ruminant animals generally have a higher cnpocity for dietruy tannin, 

than the monogastric:s. 

Tannins cxi.sl prill13rily in condensed (CT) and hydrolysoblc (Ill) forms 

(Haslom, 1989). The HT molecule con1alns o corbohydrutc (gcnerolly D-glucosc) os o 

central core. The hydroxyl groups of these wbohydnucs ore csterified with phenolic 

poups such as galllc acid and cUagic acid (l loslom, 1989). The I IT oc:cur 11\0lnl) In fruit 

pods and plant plls and unlike CT their dcp(btion products an: ohsorbod from the 

small intestine of anima.ls e,tcLeod. 1974) and arc potentially 1oxle 10 rumirwu 

(Dollahite rt al., 1962). The CT or procnthocyanidlm (PA) ore the most common l)'pc or 

camins found In fo111ge legumes. trees ond 1hruM, llnd I IT rorely occur 1n foraacs. 

llowa'a. IIT are oficn prucnt In lea�c., or trees and bro\\,c �hrubt in tropieal IMS. 

Suutlllrllly CT are comp la.a of 0ll1P>mt11 1111d polymers of Oa,·ono1d un11t (I e. Oa, an

l-w, ful'an),4-diol 1nJ blOavant) linked by c.arbon-«rlx,n bond, (I ll(CTTIW\ anJ

Uaikr. 19'JI), llwry 1J01111ally cxcw tn tell vacuoles. CT 11t1 of ln1cm1 In NlllUW1 

a.:rhlon became of their rca11�1y "Ith '°'•ITC l"'f)!tlm 1firr 1hc rtan1 hs., t,«n <�¥1\\1 
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(Min et al., 2003).Thc CT-protcin intcmctions 11ro most frequently bnsed on hydrophobic 

nnd hydrogen bonding (Hnslnm, 1989). 11 is generally accepted thot the interaction 

bctwccn protein nnd CT is pH dependent, each protein has o distinctive pi I optimu.m 

(4.1 for bovine serum albumin (BSA) nnd 6.1 for froction-10 leof proteins (Jones nnd 

t,.,h1ngon, 1977). Jones and Mongan, (1977) reported thot CT can bind ,vith protein ot 

ncnr neutral pH (pH 3.S-7.S) 10 fonn CT-prolcin complexes, which dissooiotc ond 

rclcnsc protein ot pH less 1hon 3.S. In most cases, CT ore prcscn1 in 1hc leaves, seeds ond 

stems of plants whilst in some forages, such os ,vhi10 clover ond red clover, CT occur 

only in the flower pclllls (Bony, 1985). 

2.S.7 Oxalic Achl 

Some hcrb3gc species such as rhuborb, spinach nnd amoronthus specie conlllin 

high levels of oXlllic a.cid. Oxnlic acid, like phytic acid, hM the ability to bind some 

divo.lcnt melllls such os calcium and magnesium thereby interfering wi1h their 

met11bolism. According 10 Blood l1nd Rodostits, (1989), the ingestion of an excessive 

OJTIOunt of 0X11lo1c could cnuse g.utro-intestin11I irritation, blockage of the n:11111 1ubulcs 

by calcium oxalo.1e crysl!lls. development of urinary calculi, hypoc31caemill, muscullll' 

"ukncss or p.uulysis. PIMIS generally lend to accumulate high oxalole levels during 

!he earl) slllgcs of gro,YUL Xcrophytic plants often lend 10 have high conccnlmtlons of 

oubtes. 

Oxalic DCid and its salts are widely distribu1cd 1hroughou1 the pl311I l.ingdom. 

Ox.alate is simply a wu1.e produc1 in some plnnts, bu1 In others. it m11y funclion in 

struaunJ support. calcium storage and chmin:11100, mainlllin:incc of ionic blala.nce, or 

prolcetlon against pmiators (Hodgkinson. 1977). In most plonts 11131 produce oxalate 1n 

otha th:in uaa: amounts, much of !he calcium is present as calcium ollllllc Cl)illb 

These crySbls are held "'ithin cell vxuolcs (Amon and Plullltd, 1970) and lhc1t 

formation b n:latcd IO lhe calcium supply. ThJs mlaht be I SlfllCi)' 11mcd 11 l.ttpin& !he 

mDCaJltWlion of ionic calcium low, suice high le\'Cl, of ionic calcium arc dclc1e.rlo11.1 IO 

�lh. 
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2.S.8 The Snponlns

Soponins nrc secondary mc1obolhcs contnining corbohydrotc moieties auached 10 

nn aglyconc ,vhieh may ei1hcr be s1eroidol or trilerpcnold in struclure. They arc found in 

mnny plonl species including those used for humon food Md livestock feeding. 

/\voilnble lilcmturc suggests that the dietary presence of saponins can either be 

beneficial or deleterious. The nutritional slgnificoncc of saponins stem largely from their 

hypocholcsterolocmic action, lending to the belief thnt they may prove useful In the 

control of human cnnliovoseular discnse (Onkenful and Sidhu, 1983). The 

hypocholcs1erolocmic activity of dictnry saponins may be due to the fonnnlion of some 

complexes with diclllr)' cholesterol or their bile sail precursors ,vhich con then be mode 

unaVGilablc for absorption. Studies ,,ith die1ary snponins (Johnson cl al., 1986) h4ve 

sho,,t1 th.nt. besides IO\\'Cring scrum cholesterol, they also re3dily incrc:ise the 

pcnn�bility of the mucos.il cells of the salllll intestine, thereby fncilitnting the upllllcc of 

matcri11ls to ,vhich the gut would not normnlly be permeable. �lost saponins ore highly 

surfec-c-activc and their ability to form addition complexes with sterols, including those 

DSSOCilllcd \\ilh plasma mcmbrnnc usually I� to membrane dcsUlbiliZDtion nnd cell 

lysis. The h:icmolytic property of many soponins In vitro h4s remnincd a charasteristic 

propcny frequently used u o bnsis for their qU4Jltiu11ivc DSSDY. \Vhilc there arc 

suai;e:stions th:11. the consumption of snponins should be encouraged bccnusc of their 

bypocbol�crolaemic activity, forage saponins h4vc bctn reported by Chctke cl al., 

(1978) to cause to,uc and anorexic crrccis in the rot nnd swine, thereby limiting the 

feeding �"11ue of hlgh-s:iponin aninuJ feeds such as alfalfa.. 

2..5.9 The Alkalokb 

The alkaloub c.onstltutc I d1,·cnc: chw of o.llclochem1ca.ls, some of\\ hlch ha, c 

pat dlCW)' imporunce.. There have bctn rq,oru, Including those of �luh·ihlll (19n). 

dal ,r ingcs1c:d by e\\a ttratoacnic alkaloids can alter nonn.,I foetal dcvtlormcn1 

multmJ fn focu.l ma.lfonn;illon. Forage alkaloids \\ttc 1mpllca1cd for the llc.\t crldcmlc 

ltiamc In the bil1h or momtro111 Iambi \\ith slnale mid-facial t) in the Rtx 1..) 

MtMiwn rrgloa oflhc Uniled SIAk1 in the l9SOs. l pldcmlolc>itt.ll 11lt.l!t1��C\l llU:l 

di: ar.btt� of � 1T11Tins rantn '1111h f'\tctni,c: £ffl\\1h "' \tralnlm ( 1°'1'Qtr 
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ca/ifomlc11m, Dwand) were most susceptible. Feeding trio.ls with purified V. 

ca/ifomic1m1 extracts clearly implicated cyclopruninc 1111d related alkaloids os the causal 

principles. 

Quite apart from forage Blkoloids, the need to develop rapid techniques to conuol 

the quality and evaluate the safety of olknloid-c-0nlllining foods hos been stressed. The 

glycoalkaloids, solaninc and chllconine present in potato and Solan1m1 spp (Saito et al., 

1990; Aletor, 1991a) nre heamolytically active 1111d toxic to fungi and hwnlll\S. Some of 

the toxicological manifestations of polllto glycoBlkoloids involve gn.s!rointestina.l upsets 

and neurological disorders, especially in doses in excess of20mg/100g sample. 

The toxic alkaloids m of importance os hazards to farm animals 1111d to man. 

Among grazing animals, those which have access to plentiful pasture seem to learn not 

to cot the toxic plonts. Rog\\-Orth {St11eclo Jacoboco) is frequently seen in mnn)• English 

meadows, but rll!;\VOrth poisoning is not recognized GS o major Veterinary problem in 

Englnnd. \Vhen pnsturc is scanty, how'Cvcr, the plants ore eaten and the consequent loss 

of stock presents a serious economic problem in Australia. \Vhcn contnminotcd hny or 

groin is fed, the 11niml!ls cnnnot protect themselves by selecting what they COi (Mcl.cnn, 

1970). Poisoning in mon h11.s occurred by cont11mi11111ion of ccrcols ond by the use of 

poisonous plants in traditional medicines. In the \Vest Indies, it is on important co use of 

clnhosis of the liver In mon. 

2.6 ALKALOID STUDIES IN TI I E \VTIOLE ANll\tAL: VETERINARY STUDIES

The Vetcrinnry studies hnve been reviewed by Sippel (1964) ond by Dull et al. 

(1968). DifTcrcnt species present different syndromes. Cnulc \\Cre among the wliest to 

be investigated, when the formers of Nov11 Scotia noted lhot their COW'S fell ill oner 

eating the imported \\'tcd, Stinking \Villie (Stncclo Jacobaca). Other citpcrimcntl ,vith 

Senecio on cattle ,,ere reported by (Markson, 1960 and TI1orpe and Ford, 1968), ,vith 

llellotropium by Bull et al., (1951) ond Kinnaird cl al. (1968) with Amsinckfa by Fowler 

(1968), 1111d \vith C,010/ar/o by Bras tl al. (1957). Caulc succumb rnpidly ,,ithin obout 0

month. the common SlllflJ 11n: violent diorrhcn with tcncsmus, \YllS11ng. n strnddlcd gnll, 

Inability to stond, ond death Conic red C,010/arfa dc\clop nschc., nnd vcno-occlussh·c 

diSCIISC. 
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Sheep are resistant to Senecio (Bull cl al., 1968). Field and cxpcrimc:nllll studies 

with Heliotropium and its alkaloids hllve been cnnicd out by Bull et al. (1956) and Jago 

et al. (1969). Sheep are affected only by heliotrope and most survive one season's 

grazing. During the second se:ison there 1ll'C three J>311cm of illness, oil different from 

that in cattle. Some die \vitbin II fc\v days of lnlllSfcr to lush p:istures. From evidence 

collected among horses o.nd ruts this dc11th is thought to be due to a high level of blood 

ammonia arising from the inability of the dnmaged liver to dcol \\ith II high protein 

intake Bull cl of. ( 1956). The second group die less rapidly ,vith hJemoglobinuri11 1111d 

very high liver copper levels. The third group die much later, at lcnst 9 months oiler the 

second grazing of Hel/01rop/11m (which is a seasolllll plMt), of gr:idUDI liver fililurc. 

These onimals have small livers containing very large p;ircnchymill cells. Sheep fed 

Crotolorio exhibit yet another syndrome. They die \\ithin three \\eeks ,vith fluid in the 

thoracic c:nvity (Lows, 1968). The signs in horses ore predomlnMtly neurological, 

though stomach nnd oesophageal lesions nrc illso reported. Rose: et of. (19670 ond 

1967b) and Gardiner <'I al. (196S) Investigated ",1,ilk-about" disease of horses ond found 

it distributed over the same arcBS as Cro1olarfo rc11isa.Thc symptoms ore compulsive 

wolk.ing in o stmlght line and bulling the head against ony obstruction encountered. 

Feeding with Crotoforfo rc111so produced the illness. The onset of neurological 

symptoms coincided ,vi1h II steep rise of blood ammonia. Severe p:ithologicol chnngcs in 

the liver were recorded at death. 

Chickens nnd turkeys poisoned ,vith Cro1olaria spcctabllis seed died ,vith lesions 

in the liver, lung nnd muscle (Allen. 1963; Allen cl of., 1960; Allen et of., 1963). 

Administration of scncclo olk:Dloids to chickens con produce carcinomas (Cnmpbcll, 

1956). This i s  the only instnnce of corclnogcnesls due to lhcsc olkoloids outside the 

species commonly used in lnboratory Investigation (l'vlcLcan, 1970). Stnrclo (Harding 

et al., 1964) and Crotolarla (Emmel cl al., 193S} poisoning in pigs produce liver, lung 

ond l..idncy lesions. Heliotrope poisoning in pigs (Burkscr, 1948) produce liver lesions 

1111d gastric ulcenuions. In do&5, heliotropo olkoloids give rise to liver failure in ,vhlch 

ll!Citcs ls the mos, prominent fc111u,c (Kh.'lnim, 1956), 
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In summary, one cannot s:iy lhnt the Vclcrlmuy syndrome, foll Into D

rccogni1.t1blc p1111cn1 Acute liver dnmo11c Is $CCII In poultry, chronic liver domn11c ls seen 
In sheep. horse, plQS and dogs. Lung dn111011c l1 seen In sheep, poultry o.nd pigs. In 
Dddition, hor.scs suffi:r neurological 111.sturbancc, which ,noy be secondary to chronic 
li\'cr damage but a prin,ary ncuroto,lc nctlon of the olknloldJ lw not been ruled oul. 
Sheep c\h\blt II h:lcmolytlc S)lldromc And cattle sulTcr on une,cplolncd but follll 
pslrOintcsttrw disorder (�tclnn. 1970).

The dllTcrcncc, ntll) dcfl(nd, not only upon the Sfl(clc of onlmAls afTcc1cd but 
also on the plint consumed The all.nlolds of Cro1olru'i1 11rc notc.ibly more likely to 
produce luna lt"ions. 11.nd less lil.ely 10 produce 1umoun in lobor.itory anlmAls. In field 
�mcnb,, lhac is htllc control o�cr the dose Ddminlstcrcd. In laboratory anim3lt, o 
fairl) simple picture of toxicity of the alkoloid, emerges. Larae doses cause an acute 
ncaotJC and ,'UCUl.u lesions Ill lhc li,cr. Smll.llcr doses C4USC a progrcuivc lesion In 1hc 
h\'cr, c�

� .... -
by mcplocylOSis and I progressive lesion in 1hc lunp There iJ 

dlfl)Ulcd Clll'CIJ'IO&'Cfl,C effect In 1hc liver (�lclelUI, 1970). In Veterinary practice, 1hc
IC1lle 111d chronic lhw and lung lc:slons arc rmiuently seen Can:inogcnc:,IJ iJ not 
rcµ111td. Olhcr S)11dromcs lll'C commoo uuscs or dc:oilh. ,,z dianhca in cattle.

acurolopcal sip III lmnes Ind I haemolytic syndrome In sheep 
Yo"'na mum.a.ls � much more suscepublc 10 liver mep.loc)10Su thin aduhs. 

Tlic ,_ t!m ynq -,,mals an: parucub.rly suscepllblc IO olhrr cfTcctJ oflhc aJuloidJ 
ia ml P\ipN:..d by Ille pul,IWwJ MClcncc. All the rq,orud imu.nca or lun.ar, 
....,ic:at.., Call illlO � cartpy of ac:w ti,cr dam.age and us sequclx. Thcff b no 
C"kScncc cm Ille Cl� role orlhc albloid I> li\ucarcinoacn In man. 
1.7. r.rn:crs Of PI.A.,, Toxi, O'i ""'''IALc; 

Ta:uc:::: ... ma, V- lOF' d u, i.-..- rb:nb and tiff thm!ort Tad.ill
a:a�!:., pXL11:.,; ...,je•b Poilonoul plwi � ontn refined II) anlnub (mm) hn-c

n;t.ffll"- n=cD er COtatu t:iaJ!ly lrrium jub) &- � IJ'l'I Ind 
•tfflcl!a bm:� h tart tercchigjl!J � r-! art rtJ"lltd

•p!s!:s!fa(V ,,;.;a, ,, Ill. I ffl) II I, �nn

Jcl:l;;mil!I t!uru. (;ttd �
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many instances on record of animals h.aving to be forcibly restrained from returning to 

patches of poisonous plants after having recovered from poisoning by them. Pinnt 

poisoning in livestock could arise from the follo,ving: 

i) Overgrazing of pastures nnd ranges espccinlly during periods of moisture

deficiencies th.at reduce forage production (Ewnr nnd Ho.ll, 1978).

ii) Animtils lhat have trekked long distances or jUSt aniving from shipping "-itbout

sufficient feed and then turned on ranges may be poisoned. This is because

hungry animnls feed greedily on ,vhatevcr is 11vnil11blc, including poisonous

plants, instead of selecting ot a normal grazing rote. Animnls forced to go on

long dislllnccs ,vithout ,vnter may also eat nny plant ofter gaining access to

,wtcr nnd so poisoning often results (Clarke and Cl:irke, 1975).

iii) \Vhcn poisonous plants nn: harvested ,\oith hay or their seeds become mixed

,\oith grain, ii becomes difficult for the animals to scparnte the toxic elements

from the good feed ond poisoning frequently results. (Rlldclcn: 1970; Cl:irkc

and Clnrlce, 1975).

iv) Animals seem to hove some sort of ability to !corn 10 live "'ilh toxic plnnts, but

when animals nrc newly introduced 10 11 5tmngc environment, they often sho\\•

signs of polsoning during their first month, if toxic plants 11re present

(Kingsbury, 1964). During periods of drought, onimols \\ill be compelled by

hunger to browse 1111y nvnllnblc plant (1\b:11110, 1992).

v) Occnslonnlly, the poisoning may not be due 10 n plnnt but some fungi gro,\oing

on It. i\n example is Asptri:tllus flm,is, \\hich causes nf\otoxicosis, nnd

C/(1\lfccps purpurca, which couscs ergotism. This they do by annehing

lhcmsclvcs 10 grasses and then render them toxic (J\b111nn, 1992).

vi) Other conditions that may predispose livestock to plant poisoning include:

11. PIC4 due 10 several causes like Illness, central nervous system disorders etc.

(Dlood nnd Rlldostlts, 1989).

b. Curious cxcilcd animals ore likely to sample the planlS they \\ould otherwise nol

C:ll.
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c. Young animals are less discerning and� more susceptible lO poisoning by toxic

plants.

d. Plants 1h31 are ditTerenl in texture e.g. sprayed weeds, lopped foliogc ofien

appear to be attr.1c1ive. 

2.8 Oe1ermin11tion of Protein QUJ11ity of Foods 

Many methods, nppro:iches and 1eclmiqucs b:ivc been employed 10 11tcura1cly 

measure 1hc nu1ri1ion:il qunlity of proteins (Miller o.nd Bender, I 955; t.1illcr, I 963; 

Mhchcl and Grundel, I 986; Finke l!t al., 1989). It oppcllJ'S that no single method i s  

completely sn1isfac1ory. These methods con be clllssified broodly into two, nlllllcly 

chcmicnl method nnd biological assay. 

2.8.1 Chen1ic:1l l\1clhod 

This method dclcrmincs the accurate amino ocid profile of the protein. This 

involves three scpnralc amino acid alllllysis viz. a slllndord omino acid nnolysis, one for 

lryplophan and one for sulphur amino ocid. The omino acid score is cnlcul111ed as mg of 

amino ocid In I g or test protein divided by mg or amino acid in lg or a reference protein. 

The reference protein is o protein of high biologlc:il voluc like lncU!lbumin or c�ein, 

which contains a specified pallem of amino acid. The limiting runlno acid in the protein 

is on esscntiol omino acid tho1 shows the grca1es1 dltTerencc in concentration from the 

sonic amino ocid in 11 !'llfcrcncc protein. The llmilntlon of the chemiClll method is 1h01 ii 

does nol 111ke into account the digc.stibility of the test protein ond the internal absorption 

of the amino acid of the protein, bu1 the odvan111i;e is thot i t  requires less 1imc to 

determine. 

2.8.2 Diologk11l !\lcthod 

This involves the use of micro organisms, srMII onlm11ls ond even bumon beings 

to cvolunlc protein quality. The microbiological methods 1IJ'C rapid, sin1plc to operate ond 

low in  cO-SI (Frank at al., 197S). Protein quality hllS also being cs1ima1cd using hwn11n5 

(Young Md Scrimshaw, 1977). The limholion of this method Is the prohibitive cos,

Involved, long lime required for the experiment nnd the need 10 oblllln col\S(nt from 

p�iclp:u,i., and constituted authority. The most popUll\r blologlail nssoy t, 1lut in ,vhlch 
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laboratory animals like mice, ralS, chicken ctc arc used. The protein qUllity is 

dctennincd either by growth expcrimeDIS or by nitrogen balance methods. 

2.8.3 Growth Experiments 

2.8.3.1 Protein Effic.iency Riitio (PER) 

This i s  the most common method used for nnimal assny to detenninc protein 

quality using the growth experiment This method is very sensitive in assessing dnmagc 

to proteins due to processing and r.inking food according to their protein qu:ility 

(Solberg et al., 1979). B:isicaily, weanling ralS or mice arc fed ,vith purified diclS for 11 

long period of days. The purified diet is pref)Med nnd e.xpectcd to be nutritionD.lly 

adequate to promote expected growth rates in laboratory nnimals (NAS, 1972). A 

reference protein containing 10% protein from reference proteins arc also included. S to 

10 rots ore assigned to each diet. The nnimols arc housed individually in stainless ,vire

bonom cages in ,vell-vcntilatcd rooms. Aficr nn ncclimatimtion period of 3-S days, the 

nnimols ore fed on the expcrimcnLDI diclS for 28 days (Cnmpbell, 1963). During this 

period, food 11nd wnter ore given od-llb/111m and feed inLDkc 1111d \\-eight gain recorded ot 

intervals. Using 101111 feed intake ond final body ,, eight, the net protein intnke and body 

weight incrcose arc c:olculatcd. The PER is calculated ns body weight gain per net 

protein intake. 

reR • '\Iigb\ ggin (Gfrnl/dny) 

Protein inLDkc (g/rnt/day) 

Generally, o PER bcto,v i.S opproidmatcly describes a protein of low quality, 

between 1.5 and 2.0, nn intermediate quality ond above 2.0 good to high quality. In spite 

of its simplicity, the PER has many limiLDtions. It docs not moke ollownnct for 

maintenance requirements of the test onimol. The result of Pi:R varies with food 

consumption. The ossumption that the GJ!in in body \\-eight is indiC11tive of the protein 

tissue laid down is  not always valid (Bender and Doell, I 9S7). The cost nnd lime 

required for tl1c experiment 11rc high and the method may be unreliable for some lo,v 

qU3lhy protein roods (Fried, 1977), In order lo overcome some or these llml1111lons, 

some modi licatlons hnve bttn added, A mcLDbollc group, fed on a protein-free dle1 hns 
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been introduced to create allo,'lll!lcc requirements for animnls ploced on the test protein 

diets. 

2.8.3.2 Net Protein R:atio (NPR) 

NPR method is considered to be nn improvement over the PER method for 

measuring the protein quality of foods (S:in,':11' nnd McDonough, 1990). NPR is 

calculated as weight goin of test nnimol plus weight loss of nnimnls fed on non-protein 

basal diet, divided by weight of protein consumed. 

NPR., weight of test group+ me:in ,veight loss on N-frce groue 

,vcight of protein intake 

2.8.J.3 Protein Retention Efficiency (PRE) 

111is is n mcosure of protein quality, eomparing its protein efficiency rntio \\ilh 

the \\·eight loss of a test group fed no protein. I t  is D product of NPR nnd 16 (Bender nnd 

Doell, 1957). 

Some authors (Bender and Doell, 1957; Khnn and Ghafoor, 1978, Laufer and 

Lajoln, 1990) hove reduced the 28-dny PER method to shoner =y periods ranging 

from I 0-21 doys. Shoncir nssoys of PER hove been rcponcd to give lo,v PER values. The 

long trials nllo,v the animals to become habituated to the diet, particularly in cases ,�here 

the food has low p;ilntobility. The occepUlbility nnd consumption of the diet is o criticol 

foctor in methods boscd on weight gain mCllSurcments. Fluctuations in the quality of 

food consumed moy increase the varinbility of PER vlllucs (Subbn-Rou tt at., 1972). 

Vnriotions in PER values even for the snme food hod been rcponed (Campbell, 1963). 

The moln rc4Son for this variation is the shon period of the experiment. 

2.8.J.4 Nitrogen Bnl11ncc l\lcthods 

This is a biological o.ss11y method in which the efficiency with which dietary 

protein is converted to body protein in laborolory onin111_ls is mellSurcd, The net protein 

utilimtlon (NPU) reflects the ponion of protein inlllkc, which is relllined for 

malntcno_nc.c: o_nd inctcasc in body proteins. T\\O foctors n111ncly, the diQcstibility of the 

protein and the biolog.ica_l value of the protein will determine the NPU ,'llluc. Tlic 

biological voluc IJ directly related to biological mclllbollsm of the protein and l11Croforo 

the rate of utilization of the proteins absorbed by the body (g). 
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Net Protein Utilil.ation (NPU): According to (Philips er al., 1981). 

NPU •) -{f-M}-{U-E} X 100 OR BV X TD 

I 100 

\Vhcre I= nitrogen intake (mg) 

F= nitrogen excreted in fiieces (mg) 

M= melllbolic fa� nitrogen (from basal diet) (mg) 

U= nitrogen excreted in urine (mg) 

E= endogeoous urinary nitrogen fro.m bnS4I diet (mg). 

BV=- biological volue 

Bioloi:ical Value (BV): It is defined as the fr:1ction of the absorbed nitroi:en that is 

retained in the body for maintenance and gro\\th (Philips et al., 1981 ). 

BV • 1- CF-t-0-(\J-El OR NPU X 100 

1-(F-M) TD 

2.8.3.S Dlgcstlblllty or Pro1cln1 

The be5t method 10 determine the digestibility of o protein is by in 1•!1-0 11nimol 

feeding studies. The opporcnl digestibility is given by the follo\vlng equation: 

Apptirenl dii:cstibilhy • (N consumed- fuccp) N I x I 00 

Nconsumcd 

The true digestibility is obtained by mnking ollowanc:e for endogenous rnC1:al loss by 

llllim11ls fed on the protcin•fn:c diet. 

True digestibility m[N consumed- foecnl N - t>,1ctobolic NJ x 100 

Nconsumcd 

However, In v/110 techniques have also been dc\,clopcd ond proven 10 be useful 

nnd relfoble in estimating true digestibility. The tcc:hnique is based on the addition of 

proteolytic enzymes like trypsin. chymotrypsin ond pcptida.scs to the protein substrate 

maintained at optimum lncub3llon conditions for the enzyme. The /11 1•/1,0 technique 

only gives on opproxlmntion of the true digestibility. l\llitchcl nnd Grundcll (1986), 

found that protein digestibility tended to be undcn:slimotcd by 1111•itro tests. 
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2.9. Anti-oxidants 

An antio;,ddant is defined as any substance, \\nicb \\'hen present lll a lo,v 

concentration compared ,Yith those of an oxidi.zllble substrate, such as f11ts, proteins. 

carbohydrates or DNA, significantly delays or prevent the oxidation of the substrate 

O lalli\\'ell and Guneridge, I 990). Also cl11SSificd as antioxidllnts lll'C ocidic compowids 

(including phenols) uscable in foods, which cnn readily don11io an clcctr0n or o hydrogen 

atom to a peroxyl or atkoxyl radicnt to termin:ne a lipid peroxid.ition chain reaction or to 

regenerate a phenolic compound ,vhich can effcct.ively chelate o prooxida.nt transition 

mcllll. Antioxidant means "a�inst oxidBtion". Antioxidants work to protect lipids from

pcroxidatioo by rodicnls. Antioxidants o.re effective because they arc ,Yilling to give up 

their own electrons to free mdiCllls. \Vhcn n free radical gains the electron from M

antioxidant, it no longer needs to 111111ck the cell and the chain of oxidation reaction is 

broken (Dnvics, 1988). 

A substance moy e.xen a.ntloxida.nt action by inhibiting the gencmtion of reactive 

oxygen species, by scavenging frcc radicals, or by mising the levels of endogenous 

antioxida.nt dcfcnscs and regulating the expression of the genes coding for nntloxidant 

enzymes such as c.ollllase, supcroxidc dismutnsc a.nd glutnthionc peroxides (011vies, 

I 988). There 11re two types of 11n1ioxid11nts in the hum11n system; they 11rc cnz�tic 

(nntwul) 11ntioxida.nts 1111d non-cniynl!llic (synthetic) 11ntioxidnnts. Enzymntic (nntural) 

antioxidants neutralize reoctive oxygen species and free r11die11ls tl1ercby preventing it 

from damaging Ilic cellular stn1eture. They ore composed of the enzyme supcroxidc 

dismulllSc, c11llllasc, i;lulllthionc pcroxidosc ond i;lutothione reducto.sc which causes the 

reduction of hydrogen peroxide to ,vnter nnd nlcohol. 

(I) Supcro1ldc dbmut1uc {SOD)

Supcroxidc dismulllSc removes supcroxidc radical by gl'C.ltly 11ccclcr11tlng its 

conversion to hydrogen peroxide and molecular oxygen In human cells, t\\o forms of 

this enzyme exists; a cytosolic copper and :tinc-conlllining till) me, nnd o mitochondriol 

mangancsc-conu1ining enzyme. 
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SOD 

Superoxide dismut.ase is prestnt in high concentration in a.tl tissues and it has a 

high catalytic efficiency, hence, i t  provides the cells \vith o high degree of cellular 

protection against superoxide anion under normal condition. It is locnlir.cd in the nuclei, 

and in the scminiferous tubules of the testes (Ooknwuru et al .. 2002). 

The activity of SOD in the cells and in the extruccllular Ouid is very impol'lllllt in 

the prevention of diseases closely llSSOCiated with oxldntive stress, for ins1Ancc, 

cardiovascular diseases. Alzhcimer's diseilSC, Parkinson's disease nnd mnny others 

(Pollock nnd LcCU\\'Cnburgh, 1999). Oxidnti\'c damage develops \\hen antioxidant 

potential is reduced nnd/or when factors contributing to oxidative stress incrense 

Obrnhim ct al., 2000; Poljicllk-Milas et al., 2004; Milinkovic-Tur et al., 2007). 

(II} Gl11101hlone Peroxidase (GSH-Px) 

OSI 1-Px is the mosl imponont hydrogen peroxide-removing enzymes in the cell. 

This enzyme requires sclcniun1 (as selenium cystcine :11 the nctivc site) for its action. 

GSH-Px callllyzcs the reduction ofl heh nnd orgnnic hydropcroxidcs as follows: 

GSH-Px 

20S1 I + I heh --·7 GSSO + 2H10

OSII-Px 

20S1 I + ROOI I --·7 OSSO + I hO + ROH

Glutathione is used os an  electron donor in the reduction of reactive oxygen species. 

(Iii) Cntalnsc 

C:11nh1sc Is o tctramcric enzyme containing four hcmc groups that ollO\\ the 

CI\Lymc to rc11ct with hydrogen peroxide (Chclil:nnl ct of., 2004; Znmocl..1' and Koller, 

1999). It completes the detoxification slllr1cd by supcroxidc dismuuisc by convening 

I-heh generated by SOD to water and oxygen.

21 llOJ -� 2H10 + OJ
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Cotnlnse i s  present in the highest concentration in peroxisomcs, cell orgnneUcs 

located close to the mitochondria in eulwyotic cells (de! Rio et al., 1992) but i t  is also 

found in smaller concentrations in the mi1ochondri11 and the cytosol. The enzyme uses 

the bound Fe atoms of its hcme groups in conjunction \\ith o.sp:wgines, histidine nnd 

tyrosine residues at the active site, 10 carry out its decomposition of H202. Its 

mechanism of action is a ping-pong mechanism \vhcre its cofactor (Fe) is oxidized by 

one molecule of hydrogen peroxide and then regenerated by transferring the bound 

oxygen 10 a second molecule of substrate (Hiner et al., 2002). 

Cntalasc cntalyttS hydrogen peroxide breakdown only at high concentrations of 

the substrate. Al low concentrations, H202 appcm to be mctabolizcd by peroxides such 

o.s pcroxircdoxins. I ligh levels of tnlD!asc activity arc found in the liver, kidney and red 

blood cells. 

(iv) Glu1111hionc

Gluto1hione, n lhiol containing tripcptide (y-glutamyl-cystcinyl-glycinc) is 

prcscnt in virtually all living cells in ltigh concentration. II is o co-substrate of 

glulnlhione pcroxid11Se nnd transfc:rnsc. However, glulllthione n:adily reacts ,vith free 

radicals like 02 , o�r, RO and ROO. Glulllthionc co.n serve ns both a nuclcophilc and nn 

erfcctive rcduclnnt, i t  ploys on imporuint role in II vnrlc1y of detoxificntion processes. 

This includes the nullification of peroxide d1UT1ogc o.s evidenced by GSH depletion, 

which incrco.scs the susceptibility of nnimnls ngolnst cytotoxieily nnd oJTccts drug 

intervention in ncopl11Stlc disease (Al-Turk et al., 1987). Besides the antioxidant 

function of GSI I, it also provides the reducing cquivalc:.nt needed by glutnlhione 

peroxidase in ilS nntioxidont function. Therefore, high concentrations of GSI I hove been 

observed In rat and mouse testes, reproductive trait fluids, and cpididymal spcrmnto-zoo 

(Colvin et al., 1981 ). The liver is known to hllvc one of the lnri;cst GSII conccntralions. 

(v) Vl11n1ln C (A.Ycorlllc Acid)

Ascorbic acid is 11 ,voter soluble free mdlcnl SCll\lcngcr of high biologkol 

relevance ond successfully prcvtnlS delectable oxygen dnmogc under nil types of 

oxidative strcu. The antioxidnnt propcrtic., of nscorbic ocid invoh•cs its obllhy to tlonntc 

an tlcctron to n blologlcal mdlcal, with Its concomltan1 oxidntlon to 11SCorbyl radical. 
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Ascorbic acid is kno\\'ll to act as an antioxidant both in in vi\'O and in \'ifrO studies. It 

plays an important role in detoxHication of re:ictivc intermediates produced by 

cytochrome Poo, which detoxify xeoobiotics (Prnkassam et al., 2005). 

\Vhen compared \yjth other \\":Iler soluble antioxida.nts, vitrunin C offc� the most. 

effective protection against plasma lipid pcroxidation (Jialal et al .. 1990). For cxll!Ilplc, 

Frei et oL, ( 1990) shov,cd that ascorb:11e disappeared more rapidly than urntc and a

tocopherol when peroxyl radicals were generated using \YUtcr soluble radicaJ agent 2, 2' 

azobis (2 omidimopropane hydrochloride) \\hich gcner:ues pcroxyl radicals. Vitamin C 

is widely distributed in mammalian tissues, but it is present in relatively high nmount in 

the adrenal and pituitary glands; lesser amounts ore found in the testes, liver, spleen, 

pancn:asc and brain. Ascorbic ocid serves as both an antioxida.nt and a prooxida.nt. II c1111 

neutralize ROS such as I h01 (Shigcoka et al., 2002). I lowcvcr. under ccnrun conditions, 

ii may promote oxidation of other substances (Benedict et al., 1984). 

(vl) Vlt11nli11 E (TocopbcrolJ 11nd locotricnolJ) 

This is o complex mii«ure of structurnlly-relatcd lipophilic compounds which nil 

have antioxidant charoctcr (llcrrcm and Bnrbas, 2001; Pnckcr et al., 2001). The most 

potent SCllvcnger of ROS is a-tocophcrol which is commonly token os vita,min E and ii 

pl�)'S n vitol role In protecting membranes from oxidative damage by trapping pcroxy 

111dicals in cellular membranes (Traber and Atkinson, 2007). In doing this, it Is 

convened 10 a-1ocopheroxyl radical but the active vitnmin E is regenerated by vitarnin 

C, glutathione and ubiquinol (\Vang and Quinn, 1999), y-tocopherol is l\lso a potent 

scavenger of reactive nitrogen species like NO ond pcroxynitritc (Drigelius-Flohc nnd 

Traber, 1999). Both tocophcrols 11nd tocolricnols nlso reduce the risk of clltdiovascul11r 

discnsc by preventing LDL oxhlotlon 

(vii) 0- Carotcn�

0- Carotene is the pro-vitnmin A found in the membranes of cenain tissues (e.g.

the retin:i) Ill high concentrations. 0- CC110tcnc is another non-cniyn101ic 11111ioxldnnt 

capable of in::ictivnting singlet molecular oxygen. It 1s also cap3blc of tcm1in11ting 

pcroxicbthc chain reaction based on its ability lo react directly with free rodlCDls. 
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Other non-i:nzymatic antioxidanlS include vitamin-like such as coeozyme QI 0 

(CO QI 0), glut.athionc, some common phytochemiculs such as fluvonoids, ,vhich have 

being reported to have antioxidant characters. 

(,iii) Scleniun1 

Selenium (Sc) is II constituent clement of the entire defence system that protects 

the orgruusm from h8JTI1ful free radical action. Organic selenium is more thoroughly 

n:ubsorbcd and more efficiently metabolised than iis inorgtlllic equivalent, which is 

poorly rcsorbcd and acts more as II prooxidant, provoking gluu11hione oxidation and 

oxidative damage to the DNA (LcvMdcr, 1983; Schrouur, 2000; \\lychcrly 111 al.,

2004). Rcsorbcd sclcnomcthionine is primarily incorporated Into the proteins of the 

muscles, erythrocytes, of the pancrc:a.sc, liver, stoma.eh, kidney lllld the: gnstro-intestinal 

troct mucous mcmbrllllc. hs metabolism is coMcctcd with protein metobolism in the 

body (Schrouzer, 2000), IIJld is accessible for the synthesis of glulllthionc and 

sclcnoprotcins through which it displays its physlologicnl action. 

The most import.ant metabolic role of sclcnlwn is sho"11 In the activities of the 

selenocnzymcs glu!llthionc peroxidase (GSI 1-Px) and thiortdoxin rcductasc. The 

enzyme GSH-Px, 1ogcthcr ,vith supcroxidc dismutosc (SOD) and v;ith eotolose (CAT), 

protects cells from (hydrogen or lipid) pcroxidotion. Glutnthlone peroxidllSe is mostly o 

cytosilic enzyme. In smnll qUMtitics, it is found in mitochondrial membranes and in 

endoplasmic reticulum. Another impononl enzyme in the antioxidant system is SOD, 

whose presence in the cell nllows a rapid dlsmulotion of Oi· into 01 and HiOi. For the 

major pan, Cu, Zn-SOD is found in 1hc cytosol, and Mn-SOD in the mitochondria 

(Frldovich, 1997). Catalllsc, acting together with SOD, transforms H201 into 1 hO and 

01 (Michel is et al .. 1994). Cololasc nctivity, o.s wcll ns ihc oc1ivity or Olher onlioxidotive 

mzymes, depends on the presence of ontioxid11nts in the diet. Thus, the activity of GSI (. 

Px in the blood or young chicks depends on 1he qU3ntity or selenium (Kuricovo et at.,

2003), IIJld tho activity of c111olllSC in chicken crythroc)1c1 depends on the quantity or 

copper end selenium in lhc diet (Bo?Uyn et al., 2001). 
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2.9. l Free Radicals 

Oxidntion is a reaction involved in the met.:1bolism of humllD body. Howe,w, 

under the impact of various factors, it could sometimes lead to the formntion of o.n 

excessive amount of residual metabolism products, the so-called free radicals. The free 

radicals and other reactive oxygen compounds trigger ch11in reactions of oxidation 

within the human body.as a result, leading to the damage of cells 11nd interruption of 

their functions (Bowen, 2003). A free radical (radical) is M :nom or group of otorns that 

h:ivc one or more unpaired electrons. Radicals ca.n either have positive, negative or 

neutral charge. They are formed as nccessnry intermediates in di!Tetent normnl 

biochemical reactions, but ,vhen generated in excess or not appropriately controlled, 

radicols ca.n ,vrcak hnvoe on II brood n111ge of macromoh:culcs. A well kno\\11 fcnturc of 

radicals is thot they hove extremely high chemial reactivity, which explains not only 

their normal biological octivlties, but how they inflict damage on cells (Dowen, 2003). 

Fn:c radicals nre molecules produced through norm11l digestive processes nnd they nrc 

involved in aging, ns ,veil os numerous chronic illnesses such as c11neer Md 

cordiovoseular disc11SC. Free radicals arc produced inside (ond olso rclcnscd to,Vllrds the 

cytosol) orgonellcs, such os the mitochondrion. 

2.9.2 Rc:icllvc Otygen Species 

There arc mony types of radicals. but those of major concern 10 biologic.ii 

systems arc derived from oxyscn, ond known collectively os reactive oxygen species 

Oxygen hns two unp.1ircd electrons in se(13rllte orbhnls In its outer shell. TIiis electronic 

structure makes oxysen cspccinlly susceptible to radical formation. Sequential reduction 

of molecular oxygen (equivolcnt to sequcntiol oddition or clectrom) I cods 10 rormotion 

of a group or rcllctive oxygen species (Dowen, 2003). 

Reactive oxygen specie, (ROS) include oxygen Ions, free radicals, Md 

peroxides, both lnorgiinic and orgnnic. They are generally ,•ery smoll molecules nnd 

fonn ns a n:uurnl byproduct of the normal mcLDbolism of oxygen a.nd h11,c imf)Onant 

roles in cell sig.nallng. However, during times of envlronmcntol stress, ROS levels CM 

incrcme dnun11tie11lly, which con result in significant d11mai:c to cell structures. This 
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leods to a situation kno,,1l as oxidative Sll'CSS. They are also generated by exogenous 

sources such as ionizing radiation (Sen. 2003). Reactive oxygen species are: 

(i). Molecules like hydrogen peroxide/peroxide ion. 

(ii). Radicals like the hydroxyl mdical. 11 is the most re11c1ive of them nll. 

(iii). The superoxidc anion which is both ion 11.11d radienl. 

(iv). Nitric oxide (NO) etc. 

The reduction or oxygen to water proceeds via one electron nt ci time. In the 

mitochondrial respiratory chain, complex IV (cytochrome oxidasc) retains 1111 p3rtio.Jly 

reduced intcrmcdintcs until full reduction is achieved. Other redox centres in the electron 

lmnSpon chain, m11y ho,vcvcr ICllk electrons to OX)'gcn, P3rtially reducing this molecule 

to supcroxidc llllion (Oi). Although OJ· is not o strong oxidMl, it is o prteursor of most 

other reactive oxygen species, o.nd it also becomes in,olvcd in the prop:,gotion of 

oxidative chnin reactions. The mitochondrion appcrus to be the main intruccllular source 

or these oxidnn1s (Oarjn, 1999). 

2.9.3 For111mlion or Rcoctlve Oxygen Species 

Oxygen-derived rudicnls ore gcnerutcd cons1o.ntly os J)3rt of nonnal aerobic life. 

TI1ey ore formed In mitochondrici as oxygen is reduced along the electron lmnSport 

chllin. Reactive oxygen species arc olso formed as necessary Intermediates in a variety 

of enzyme reactions. Examples of si1w11ions in which oxygen radicals ore produced in 

cells include: 

(i).The in1cme1ion of ionizing radiation with biological molecules 

(ii). As o.n ullllvoidablc byproducl of cellulcir respiration. Some clc:ctrons passing ''do,,11" 

the electron trnnspon chllin leak owny from the main path (espccilllly os they pass 

through ublquinooc) and so directly 10 reduce oxygen molecules 10 the superoxldc 

anion. 

(iii). Synthesized by dcdieotcd enzymes in phngoeytic cells like neu1rophlls nnd 

DlllCroph:lgcs, ·NADPI I oxidase (in both 1ype or phllgocytcs) and •Myclopcroxidiuc (in 

nculrOphilJ only). 

(iv). Several xcnobioliCJ inttracl with the mi100hondriol ckc1ron trnnsport chllin, 

inc=lng the rate or oitygcn radicals (C>.i 1 produc1lon through 1,vo difrcn:nt 
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mccha.nisms. Some of these compounds stimulate oxidative suess becllusc they block 

electron transport. increasing the rtduction level of c::irriers located upstream of the 

inhibition site. Other xcnobiotics may accept an electron from o respirator) carrier ond 

transfer it to molecular oxygen, Slimulating Oi form!llion ,,ritholl1 inhibiting the 

respiratory chain (Barja, 1999). 

"Oxidotive stress" (OS) is a condition associated ,vith on increased rote of 

cellular damage induced by oxygen and oxygen-derived oxidonts commonly kno,,n as 

ROS (Sikko tl al., 1995). Oxidative stress (OS) precipiuites the range ofp:ithologies that 

cum:ntly ore thought to offiict the reproductive !'unction (Joyce, 1987; Sharma ond 

Aglll'\\'OI, 1996; Monccsh tl al., 20050). OS do\\n rcgulntcs the steroidogcnic ncti\•ity 

leading to altered tcstieulor function (l'vl1111ccsh cl al .• 20050). The generation of ROS has 

become a re:il concern because of their potential toxic effects at high levels on sperm 

quality and function (Sikkll, 1996). 

Male germ cells at various stoges of differentiation from paehytcnc 

spcnnatocytcs to mature caudal cpididymal spermatozoa have the potential to generate 

ROS (Agllf\vol cl al., 1992; Agarwnl cl al., 1994a). Spcrmatow:i may genera.le ROS in 

two ,,-ays: (i), the nicotillllmidc ndcnine di nucleotide phosphate (NADPI I) oxidosc 

system at the level of the sperm membrane (Shekaniz et al., 1995) and in (ii). The 

NADPH,dcpcndcnt oxido-n:ducta.sc (diphorasc) at the level of mitochondria (Lopes tt 

al., 1998). 

2.9.4 Nitric O.xhlc 

Nitric oxide is ,vidcly known for its very importa.nt role in the mediation of 

sigml trnnsduction via activation of guanylasc cycluse and is also involved in the 

regulation of tissue viability, Nitric oxide h11S also been discovered to play a role in 

cnlumcing mohui11 resistance and is lllso involved in coroo:iry hc:in discnsc. acute 

lnnammation ond some other mcdic11l conditions. Nitric oxide is II vnsodil11tor resulting 

from the b�own or nrgininc to cilrllllinc, in a rc:ic1lon cntolyscd by o family or 

NAOPll-dcpcndcnt enzymes called nitric oxide synthnscs. It hll.S r«cntly been rcponcd 

tha1 the milochondrlal matrix contoins a unique form of nitric oxide S}'lllhnsc 

(Gh.1.fourlfor and Richter, 1997, GluHvl et al., 1998; Alvnra tl al., 2003). Although Its 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



physiological role is still unclear, the ronnation or nitric oxide in mitochondri11 may luvc 

important consequences because this compound binds to haem groups from cytocbromes 

(in particular cytochrome oxidase) 1111d inhibits respir.nion (Podcroso �, al .• 1996). This 

may in tum, slimulotc Oi ronnation (for exlllllple from Complex I) ,,hicb in tum may 

react ,vith more nitric oxide forming peroxynitrite, an oxid11111 c.lpoblc of inhibiting 

important enzymes and affecting mitochondrial integrity (Cassin:i and Rodi, 1996; Rodi 

et al., 2002b). 

2.9.5 Pcroxyl Radical, 

They arc fonncd during lipid pcroxid11tion reactions such as the oxid11tion of 

polyunsaturated fats leading to the deterioration of lipid-conlllining foods. Lipid 

pcroxidotion moy be initiated by any species that bas sufficient reactivity to remove o 

hydrogen otom from a polyunsaturutcd fatty acid, e.g. nra.cbidonic acid and linolcic acid. 

For example, arachidonic acid is known to conuiln a number of mcthylcnc-intcmiptcd 

double bonds which ore porticullllly prone to hydrogen Mom removal. 

The pcroxy radicals have ma1kcd effects on vnscular fwiction because of their ability 

to antagonize the actions of some of the stcrcospccilic products formed by 

eyelooxygenase and lipoxygcnasc enzymes. Under aerobic conditions, conjugated 

dicncs o.re oblc to combine with 01 to give o pcroxyl (or pcroxy) radical, ROO. The 

formotion of pcroxy radicals in vfro oppcars to be enhanced under conditions of 

oxidative stress such n.s smoking, exposure to xenobiotics and p3thologicol conditions 

associated ,vith inOo.rnmotion. 

2.9.6 Supcroxidc Radicals 

Superoxidc ls oxygen ccntcrcd rodicol \\ith selective reactivity. The production 

of supcroxide by the mitochondriol respiratory chain occurs continuously during nonnal 

aerobic metabolism. It is cstim11tcd that 1-2% of all the electrons tru,cling down the 

mitochondthil respiratory chain never makes it to the end. but instead ronn supcroxldc. 

In ndditlon to the mitoc:hondriBI respiratory chain, there tire other endogenous sources of 

supcroxldc production. In p.111leular, \\hen leukocytes (white blood cells) encounter 

microorpnbms or othC!r p3thogcns invading our bodies, they star, to generate large 

amounts of superoxlde. SupcroxJde ronno1lon occurs on the outer mitochondrit1I 
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membrane, in the matrix and on both sides of the inner mi1oc:hondrinl mcmbrone (Hans 

et al., 2003). 

2.9.7 Hydrogen Peroxide 

Hydrogen peroxide is not o free radical but II compound and of great importance: 

in lhal ii gradually oxidizes a number of endogenous compounds. It is formed in the 

body by the action o f  supcroxide dismuto.sc on oxygen radical and also by the action of 

othtr oxidascs. Hydrogen peroxide is only highly active in high conccntn1tions and not 

in lo,v concentrations. It auacks very import.on! metobolic processes such as in 

glycolysi.s where it inactivates glyceraldchydes-3-phospluue dehydrogena.sc. Hydrogen 

peroxide (H201) in tum moy be fully reduced to \l'lltcr or p:irtially reduced to hydroxyl 

radical (011), one of the strongest oxidants in nature. lltc formation of OH is ca1alyscd 

by reduced transition melllls, which in tum may be re-reduced by 01· propagnting this 

process (Lioc:hev and Fridovich, 1999). I lydrogcn pcroll.ide is moSlly decomposed by the 

enzyme glutathionc peroxidase. In the liver, mitochondria account for nbout one third of 

the total glutathionc peroxidase octivity (Chance et al., 1979). 

1.9.8 Hydroxyl Rudicnl, 

The hydroxyl radicals ore o group of highly f'C(lctive oxygen mdicals. 111c typical 

hydroxyl radical results in the formation of Mother radical species, af\cr reacting with 

different substmtcs and the resulting radical species usunlly has o IO\\'Cr reactivity than 

that of the hydroxyl mdicoL Hydroxyl radicals react 11ith almost all macromolccules 

(proteins, fatty ncids, DNA etc) or biological molecules in its vicinity. Hydro�') 1 radicnls 

ore derived from the decomposition of hydrogen peroxide in the prcsc:ncc of oxidized 

iron (Fc:2, via the famous "Fenton reaction". 

Fc:2
• + HiOJ �Fe'•+ 011 + Olf (Fenton rcncllon). 

Sc:c:ondly, 1-10 is formed by the interaction of supcro.xido with hydrogen peroxide 

through the Hnber-\Veiss rcnctlon (I lnbcr and Weiss, 1934). 

Oi + I hOi � 0i + I hO + HO (1 labcr-\Vcls., reaction). 

l.9.9 Activities or the Reactive Oxygen Species

Reactive oxygen species (ROS) should not be regarded as 11cnerally bad os they 

a,c also generated In a number of renc1lons csscntlnl 10 llfc. Strong oxldnntJ like the 
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vnrious ROS cun damage other molecules and the cell structures of \\11.icb they rue a 

pan. Reactive oxygen species an: implicated in cellular activity to a vnrie[)' of 

inflammatory responses including cardiovascular disease. They may n1so be involved in 

hearing impairment via cochlear damage induced by elevated sound levels, ototoxicity 

of drugs such as cisplatin, and in congenillll deafness in both animal.s 1111d humans. 

Rcdox signaling i s  also implicated in mediotion of apopiosis or programmed cell dcnth 

and ischaemic injury. Specific examples include stroke ond he:in onack (Sen, 2003). 

Gcncrully, the most common harmful effects of rcnctive ox'}'gen species on the 

cell ore DNA damage, ox.idations of polyunsaturated fatty acids in lipids (as in lipid 

pcroxidation). oxidntions of amino acids in proteins ond oxidative innctivation of 

specific enzymes by oxida1ion of eofnctors (Sen, 2003). 

l.9.9.1 Testicular Antioxidant Defences 

The relative lack of cytoplasmic space is a striking feature of human 

spermatozoa nnd may contribute to their vulncrobllity to oxidative stress, by reducing 

their capacity for an1ioxidant dcfcnsc. In contrast. scmitu1I phism11 is a potent soun:c of 

antioxidants, including SOD (Kobayash et al., 1991), uric ocid, a tocophcrol ond vitamin 

E (Jones cJ al., 1979; Zini ct al., 1993). In oddilion, spcrmltlozon an: kno,vn to be coated 

in lactofcrrin, nn iron-binding protein lhnt ploys a signiflennt role in removing this 

impo1111111 trunsition me t.al from sites where h may ca111lysc pcroxidRtivc drunngc. 

Scminnl plasma is not the only e.�tnu:cllular fluid in mole reproductive tract to possess 

1111tioxidant factors. Reports of unique secreted forms of glulllthionc peroxidase nnd SOD 

in mnmmalion cpididymis emphnslzc the importance of cpididymal plasma in protecting 

spcrrnntozoa from pcroxidntlve domnge during their prolonged storage in caudal 

cpididymis. 

It is thus clear thnt cjoculntcd spermatoum may be subject to oxidative stress. 

and there arc intrnecllulnr 1111d ci.1111ecllular mechanisms lo protect these cells from 

cbmJJgc oner spcrmatogcncsis, during cpidldymal trunsit. ond oner cjoculotlon. 

How'Cvcr, oxid:itivc Slf'CSS may also ori5C during spe_rrnntogc11csls, nnd may casually be 

ln�ol�ed in the p:ithophysiology of mole infcnility. The antioxidant enzymes allnhisc, 

SOD, OPx and glutothionc tnmsfcnuc (OTR) ond hexose monophosphatc shunt (IIMS) 
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11tc present in 1"111 testis and significant changes in these enzymes are observed during 

testicul11t devclopmenL The ratio SOD: Cotalasc plus GPx in the testis is high. possibly 

contributing to the vulnerability of the testis to oxidative stress. A consequence of a 

dependence of the testis on SOD as on antioxidant defcnse strntcgy is the vulncmbility 

of tcs1icul11t SOD to thermal inactivation (Ahotupn and Huhianiemi, 1992). 

2.9.9.2 Sources of Reactive Oxygen Spetics (ROS) in Semen 

There ls a controversy as to whether the source of ROS in semen of subfertilc 

men originates in the spcrmatomn themselves, or in the infiltemting lcucocytes {Aitken 

nnd \Vest. 1984; Aitken and Clarkson, 1987). They trigger their defensive role directly 

by ROS synthesis or indirectly by olhcr neighbouring while cells vio soluble factors such 

as cytokincs. Spermatozoa usually clillllll3te excess cytoplasm, ond the presence of 

ret:1ined cytoplasmic droplets hos been iusociated ,vith reduced fertility. This is because 

there moy be n link between ROS gencm1ion nnd residual cytoplasm in humon 

spcnnnto1.oa through cytoplt1Smic glucosc-6-phosphatc dehydrogcllllSc (G6PDH) 

producin& nicotininnmide adenine dinuclcotidc phosphate (NADPH} tlut in tum serves 

as o source of ROS (Cummins et al., 199�). 

2.9.9.3 Spermntozo11 ond Lipid Peroxidmtlon (LPO) 

Lipid pcroxidation is a free radical-mediated process lending 10 oxidDtivc 

deterioration of polyul\Slltwutcd lipids. Under normal physiolo&icol conditions, low 

concentrations of lipid pcro:-<ide arc found in plasma ond tissues (Prnkasnm et al .. 2005). 

Human spcrmn101011 arc kno1,n to be susceptible to loss of motility in the 

presence of exogenous I (i01, 11S o consequence of lipid pcroxidotion. Tills susceptibility 

of hum:in spcrmoto:zoa to oxldntlve stress is a consequence of the nbundo.ncc of 

unsaturutcd folly ocids in the spcm1 pl11Smo mcmbmnc, the presence of which gives this 

structure the nuidity i t  needs to engage In the membmne fwion events o.s.socit1tcd with 

fertilization. Pcro:ddotion of polyul\$01umtcd fatty acids (PUFAs) In sperm cell 

mcmbmncs is nn outocollllytlc, self propngnting reaction, v;hlch aivcs rise to cell 

dysfunction associated with loss of membrane function tlnd integrity. Lipid pcroxldntion 

Is one of the ccllul111 p:ilhways Involved in oxidative dnmaiio. Oxidative strC5.S, \\hlch Is 

an excessive prod11ttlon of reactive oxygen spccics, con damnge cells by triBBerins lipid 
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peroxidll1ion and by altering protein and nucleic acid suucrures (Shem et al., 1994; 

Pinkus et al., 1997). 

2.9.9.4 Re.actiYc Oxygen Specie$ and Sperm Physiology 

Until recently, ROS ,vere exclusively considered toxic 10 the human 

spcrmatoioa, although a strong body of evidence suggests that small amounts of ROS 

o.rc necessary for spcrma102.0a to acquire fertilizing cap:ibilitics (KovoJslci rt al., 1992; 

Saleh tt al., 2002; Jannsen et al.,1993; Spineler, 1993). Theore1icnlly, ccllulo.r damage in 

the semen is the result of an improper balance between ROS generation and scnvenging 

11e1ivitics i.e. positive oxidative stress sllllus (OSS), a si1uB1ion in \\hich there is a shifi 

towards prooxidants, bc<:11usc of either excesss ROS or diminished antioxidants. Levels 

of 111ltioxidonts in seminal pl11Sm11 from infertile men OJ'C significantly low (HoJliwcll, 

1990). However, p:11hologicol levcls of ROS detected in semen from infertile men arc 

more likely a result of increased ROS production rather than reduced antioxidant 

upaci1y of lhc scminol plllSma (Aitken and Fisher, 1994). 

\Vith respect to sperm function, expcrimcnlDI evidence is emerging that ROS are 

involved in several funda.mcntnl mcchnnisms of sperm physiology. The precise 

mechanisms Involved o.rc presently being investigated, but there is evidence that the 

upacity for generation of ROS and ontioxidotivc mechanisms chMgc during cpidld}mol 

transit and a.re p311 of the regulatory process (Fisher and Aitken, 1997; Tnuner tt al.,

1998). The nvoiloblc evidence Indicates that the spermatozoa of fertile men produce 

extremely low levels of ROS. and yet, paradoxically. these molecules appear to be 

importllnt mediators of normnl sperm function (Aitken and Clo.rkson. 1987; de 

Lamirande and Gagnon. 1993). Supcroxidc onion, for example, has been shown to 

stimulate the hypcroclivotion of human spcrmatozoo vio p:ilhways lhnt ore susceptible 10

inhibition by supcroxldc dismutnsc. Evidence has also been obtciincd to susgcsl a role 

for ROS in tl1c induction of the ocrosome reaction in the hamster spcm1ato20n (Blzc rt 

al., 1991 ). In this case, the nctl�c molecule oppcors to be H101, rather than Oi, since the 

Induction of the ocrosome r'Cllction could be blocl,.cd b y  the inclusion of cotolyst in the 

il'IC\.lb:ition medium. This suggests that the gcncnuion ond rclc11SC of I liO, by lhcso cells 

11 111 lmporta.nl clement in their octivatlon. Physlologlcally, the mechanism of ncllon of 
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ROS in normal human spermatozoa may be due to the ability of H?Ch IO enb.'.lnce 

tyroSinc phosphorylation through the inhibition of tyrosine phospbawe activity (Hecht 

nnd Zick, 1992). There is good evidence to suggest th:lt the octiVlltion of m:unmalion 

spermatozoa on contact ,vith the :zonol pcllucid11 is mediated by II tyrosine ldn;,.v-type 

receptor thlll autophosphorylates \\fhen oligomeriz.ed by the zono glycoprotcin. 

2.9.9.S Biologic:al Implication, of Lipid Peroxidotion 11nd 01id:iti\'c Stress to 

Spcrm:11010:1 

Spcrmato:zoa. unlike other cells, ru-e unique in structure, function and 

susceptibility to damage by lipid perox_id.1tion (Alvarez er al., 1987). In general, the most 

significant crrcct of lipid pcroxidlltion in 1111 cell is the pcnurb:ltion of membrnne 

(cellular and orgnncllnr) structure: o.nd function (lnlllSpOn processes, maintenance of ion 

and metabolite gro.dicnts receptor-mediated sigrutl tronsduction, cte), lo,v levels of 

NADPH and gluwthionc, os o result of the increased activity of glu111thione pcroxid11.SC 

to remove mctobolitcs of lipid peroxidntion, will funhcr arrect cellul11r Clllcium 

homcostosis (Sikk11, 1996). Besides membrane crrects, lipid pcroxidation cnn dnmoge 

DNA o.nd proteins, either through oxidlltion of DNA b:lscs (primarily gun.nine vi11 lipid 

pcroxyl or olkoxyl rndieals) or through covalent binding to MDA resulting in strnnd 

brco.ks ond cross linking (Ernster, 1993). ROS cnn also induce oxidation critical SH 

groups in proteins nnd DNA, \\lhich \\ill alter structure ond function of spermatozoa with 

an incrcnscd susceptibility to atlllck by mocroph:lgcs (Aitken et al., 1989). Reduced 

glutothione (GSI I) is known to protect the ccllulo.r system against the toxic crrects of 

lipid pcroxidation (0111g ond Bnrunl., 1996). 

2.9.9.6 lmp:ilrincnt of Sperm l\lollllty 

The incr=d formotion of ROS ho.s been correlated with o reduction of sperm 

mo1ili1y (Lenzi et al., 1993; Armslrong et al., 1999). The link bct\\"Cffl ROS Md n:duccd 

motlllly may be due to o ca.scadc of events that results in  a dccreosc in n,xonemal prolcin 

phosphoryl111ion and sperm immobilization, both of wWth ore 1WCOCiated ,,ith 0

rl:duction in mcmbrnnc fluidity that is ncccss:iry for sperm oocytc fusion (dcuunlllindc 

and Oasnon, 1995). Migh levels of ROS disrupt the inner ond outer m11ochondriol 

mcmbroncs resulting In release of C)'tochromc C protein from the mitochondria lll4t 
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activates the cnspascs and induces npoptosis (Sentman et al., 1991; Mnncesh et al., 

2005b). LPO is one of the cellular pathways involved in oxid3tive dam:ige. Oxidntive 

stress, which is nn excessive production of reactive oxygen species, cnn dru:n11gc cells by 

triggering lipid pcroxidation and by altering protein and nucleic acid strucrures (Shem et 

al., 1994; Pinkus tl al., 1997). 

Another hypothesis is thnt H201 can diffuse across the membranes into the cells 111\d 

inhibit the activity of some enzymes such as Glucose-6-Phosphllte Dchydrogcna.se 

(06PD). This enzyme controls the rate of glucose flux through the He.xose 

Monophosphatc Shunt, which in tum controls the intracellular nvnilnbillty of NADPH. 

This, in tum, is used a.s a source of electrons to fuel the generation of ROS by nn enzyme 

system kno\.\11 as NADPH oxidDSC (Aitken, 1997). inhibition of G6PD lcads to dccrcnsc 

In availability of NADPH and o concomh11nt accumulation of oxidized glutothionc 111\d 

reduced gluunhionc. This can reduce the antioxidant defences of the spcnnatozo:i and 

pcroxidntion of membrane phospholipids (Grivc:1u et al., 199S). 
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CHAPTER TBR.EE 

l\lA TERIALS AND l\1ETHODS 

3.1 EXPERTh1ENT ONE 

3.1.1 Sources and Description of Lablab p11rp11reus 

Sources: The Lablab p11rpureus seeds used for lhese studies were oblllined from lhe 

lntcnuuional lns1itutc for Tropical Agriculture (1.1.T .A) in llxldan, Oyo Stnte. The 

idcntilication of the varieties was also done by an Agronomist. Dr. Linus Fronk. 01 the 

Rice, Ccrc.ils and Maiu Development (RCMO) unit of lJ.T.A, llxldlll\. 

3.1.2 General 11ppc.anincc of Lablab p11rp11re11S seeds 

The general oppcnrnncc of L purpur�us seeds is shown in T11blc 3. 

T11ble 3 General appcnroncc or Lablab p11rp11reus seeds 

Vnriety nnmc Rongoi \\nitc: Rongai bro\\11 1-lighworth block

Accession NAPRI 4 P1509 114 Grif 12293 

Number 

Seed colour \Vhite Di!tk brown Block 

Seed coal texture Hard comcous I la,d comcous I ford cornc:ous 

General description Ovlll/oblong Ovolloblong OvoVoblong 

Seed weight (g/100 23 26 23 

seeds) 

3.1.J Oetcrn1lnutlon of the Proximate Compo&ltlon or Loblab p11rp11rc11s seeds 

varieliCJ 

M£THOOOLOCY 

3.1.J. I Crutlc Protein Detcrrnlnatlon 

This \\'OS done according to AOAC (1999). The crude protein content \W.S

dctcrminctl by the Kjeldnhl method nnd three steps of 11nalysls \\'l\S followed, viz.: 

digestion, diS1illotion and titnstion. Into two scm1-mlcro Kjcldruil tubes were weighed 

O.Sa or finely grounded dried sample (Labfab purp11reus seeds) In duplic111cs, ensuring

thllt all the s.;unple materials got to the bottom of the tubes. To these wcro added one 
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tnblet each of selenium as eatalyst and 10ml of concentrated H2SO�. Then, the t\\'O scmi

Kjcldnhl tubes and its contents \Ven: set in the appropriate holes of the digestion block 

heater in o.n inclined position. 

The digest \\11S cooled and carefully transferred into 100ml stn.ndnrd fiask; the 

Kjcldahl tube \\11S thoroughly rinsed ,vith distilled water and the standard flask ,vas

made up to ml1fk ,vith the distilled water and shaken. Then from the I 00ml stnndo.rd 

O.uk, 5ml portion of the digest were pipcned into the body of the opp:1rntus via., the 

smiJ.ll fUMcl appcrturc. To this wus added 5ml of 40% (w/v) NnOH through the some 

opening ,vith the 5ml pipette. The mixture was steam-distilled for 2 minutes into 11 50ml 

conical finsk contnining 10ml of 2% Boric acid solution mi,-:ed \vith indicator (i.e. 

mixture of 0.016% methyl-red and 0.083% Bromocrcsol green in i!.lcohol) and pluccd 01 

the receiving tip of the condenser. The boric ucid plus indicator solution ch:ingcs colour 

from pinkish-red 10 green, sho\ving that nll the ammonia liberated h:ive been trapped. 

The green colour solution obtained w-u then titrated against O.OIM HCI 

contained in o 50ml burcttc. i\t the end point, the green colour turns to ,vine colour 

which indicate thnt oil the Nitrogen trapped o.s Ammonium Borate (N�)2BOJ) have 

been removed os Ammonium Chloride (N��CI). 

\Vithout the addition of 0.5g of the Lablab purpureus seeds, the process of 

digestion, distillation and titration was carried out o.s follows: 

% Nitrogen• CTitrc vn)ue -B)nnk tilrc) IS AN IS tylA X PE IS )OQ 
\Vcight of S11111plc (mg) I 

where AN .. Atomic moss of Nitrogen 

�iA • Molt1Iily of Acid 

OF .. Dilution factor 
1/4 Protein• %Nitrogen x 6.25. 

3.1.J.2 Crude Fibre Dctcrmin11tion 

An appropriate quantity of the snn1plc (2.0g) was \\cighcd Into II conical Onsk, 

the snmplc Wll! crcruned by odding ii slowly to 20ml of the cold 0.1275M lliSO, before 

the n:molnlng 180ml of the acid Is added and brought to boiling point ,�ithln I minute 
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(an appropriate amount of anti-foaming agent may be added if n«essary). Boiling ,ws

done for 30 minutes by the use of a reflux condenser. 

In the meantime, a Bucl.'Tler funnel fitted with a perforated plate \\':IS preJ>3ffll by 

adjusting a piece of cut couon cloth or filter p:iper to cover the hole in the plate so as to 

serve as a support for a circular piece of suit:1ble filter paper. At the end of the 30 

minutes boiling period, the acid mixture ,vas allowed to SUllld for I minute and then 

poured immediately into a shallo,v layer of hot \\'Iller under gentle suction in the 

prepared funnel. \Vashing of the insoluble matter was done ,vith boiling water until the 

1\'IIShing arc free from acid, then \VILSh back into the original flask by means of a wnsh 

bottle containing 200ml 0.175M NaOH solution measured at ordirury temperature and 

brought to boiling point. Boiling wns done for 30minutcs "ilh the srunc prcaiutions ns 

those used in the enrlier boiling and treatment. The whole of the insoluble material \\'ILS

transferred to the filter paper by means of boiling \YDter, ,wshcd lirst ,vith boiling water 

then ,vith 1% HCI nnd finally 1vilh boiling �hO until it i s  free ofneid. \Vnshing 1vns done 

1,vicc ,vith lllcohol and three times ,vith ether.The residue \\'11.5 trnnsfcred to o dish 

(previously ignited nnd ,veighed) ,vith boiling H20. Aflcr evuporating olT the water on 

the water bath, the dish was dried in the 100°c oven, weighed, Ignited in a mumc 

fumacc al S00-SS0°C to nsh and reweighed. 

Calculation 

\Vcight of dish 

\Vcight of dish+snmplc before o.sl1ing • jg 

\Veight of dish+snmple nflcr oshing • kg

¾ libre .. ax 100

j-i I 

J.1.3.J Crude Fat Ociern1lnatlon

Oil ,,11.S cxlnlclcd from IOg of pulverized I.. p11rp11rc11.s �eds in a Soxlllel 

extr.ictor using hexane as a solvent. Solvent w:is removed in o rotary evaporator and the 

wdght of the cxtroctcd fat \\'U dctcrmlood. Results \\Crt Cllleulatcd ns % fol In the 

origlNI seed. 
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%Fot=\V1-\V4 x 100 

\Vcight of sample 

\Vo • initial weight of dry Soxhlet flask 

\V1 = final \\-eight of oven dried flask+ oil /fat 

3.1.3.4 Ash Content Determination 

A clean porcelain dish was ignited in the muffie fumnce :it 500-5S0°C for I hour, 

cooled in o dcssicator and weighed. An appropriate quantity (2.0s) of the sun-dried 

lablnb bean seed ,vas transferred into the porcelain dish o.nd weighed. The porcelain dish 

with the snmple ,vas placed in the moisture extractor oven at  IOS°C for 2 hours and then 

transferred into o muffle furnace o.nd set ot the temperature of 250°C ond gradually 

increased 10 soo0c or 5S0°C for 3-4 hours, to completely Mh. After, the snmplc was 

removed from the muffle fum:icc, cooled in o des.sicotor o.nd ,vcighcd.This was rcpc31cd 

until ashing ,va.s completed. 

Calculnllon 

\Veight of porcelain dish • xg 

\Veight of porccbin dish+ sample before oshing • yg

\Veight of porcelain dish+ sample nl\cr ashing • ig 

% Ash - i'...:lS )( .1ll2

y-x I 

J.1.3.5 �louture Content/ Ory l\111ttcr Octc.rmln111lon: 

Lablab bcBn seed (2,0g) sund ricd WIIS ,vcighcd into o pre-dried, cooled w1d weight<! 

pcrccrloin dish (in tripliClltcs) using Menier electronic b:ilmcc (Mclllcr PM 4000). 

TI1e dishes ond its content were 11l aced in a moisture extractor oven at I os0c for 

4 hours. Using o p:iir of tongs. the dishes were tronsfcrrcd into a dcssiClltor, allowed to 

cool o.nd ,veighcd. The dishes ,vere returned to the oven for h:llf o.n hour (30 minutes) 

o.nd ogain it ,vos cooled in tho dcssicotor and weighed. This process wns rcrcated until 

collSIDJlt ,vcight WAS nchlcvcd. 

C11kufatlo11 

Weight of dried porcelnin dish = \1/1

Weight of porcclAin dish+ S4mple before drying • \1/1
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Weight of porcelain dish+ sample nfler drying 

% Moisture content • \Vi-\VL x I 00

% Ory mntter • I 00. %moisture 

\V2-W1 I 

3.1.3.6 Gross Energy Determination 

A small quantity (0.25g) of each sample ,vu.s ,veighed into n steel capsule. A 

10cm couon thrend ,vas attached 10 the thermocouple to touch C3psulc. The bomb 

calorimeter ,vos closed and charged in with oxygen up to 30 atmosphere. The bomb 

calorimeter ,vu.s fixed up by depressing the ignite S\vitch to bum the snmple in o.n excess 

of oxygen. The mG."Cimum tcmpcrnrw-c rise in the bomb calorimeter was mcilSured ,,ith 

the lhcrmocouplc and gnlvanomctcr system. The rise in tcmpcr:uw-c ,vos comp.ired \\�lh 

that obtained for 0.2Sg ofbcnz.oic acid standard ofkno,,n caloric wluc. 

The caloric volue of eoch sample wns determined by lhc following step\\isc 

calculotions. 

Calculatiollll 

l\ililSs ofBenz.oic Acid c\V1g 

Calorific value of lg Benzoic Acid • 6.32ktaVll 

I lcilt released from Dcnz.oic Acid •6.32 x \\/\:col 

Gnlvnnomctcr dcOcetlon ,,irhout sample •T 1

Gttlvonomclcr deOcction of8cn1.oic ocid • Tl • T1 

Colculotion constant • 6.32 x \Y1 • Yt

T1 -T1 
It \\'11S standardized rcpcotcdly live times ttnd overage vllluc colcutorcd for y. 

Mii.ss of snmplc • 0.25gm. 

Galvanometer dcOcctlon with s:imple • T3 

Oolvunomcter dcOcction ofsomplc •T,-T1 

Heal released from sample •(T, • T,)ykcal 

• Calorific value of =pie• IT,· T,) y kcoVg

0.25 
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3.1.3.7 Nitrogen Free Extract (NFE): This is also known as the carbohywate portion 

was calculated from the difference of all the other pro:<.imnte parameters (excluding 

mineral content) from 100%. 

% NFE., I 00- (% M+ % CP+% CFt + % Ash + %CF). 

3.1.4 Determination or l\Uner.il Elements In L2bliib seeds 

The Sodium (Na) and potassium (K) contents \\-ere determined by Onme 

photometry (Jcn\\"<IY Ltd, Dunmow Essex, UK) and phosphorus (P) by Van:ido

molybdatc method (AOAC, 199S). Calcium (Ca), Magnesium (Mg), Iron (Fe) and 

manganese (l\lln) were detennincd afler wet-digestion ,vith o mixture of nitric, sulphuric 

and hydrochloric ocids using otornic obsorbtion spectrophotometry (Buck Scientific, 

Eost Norwalk, CT, USA). 

3.1.S StDtblkDI onDlysis 

The experiments were done in tripllc,ncs ond the results expressed os stMdnnl 

error of mean. Dnta obtained were cxpn:sscd us the mc;m ± sumdlll'd error of mean 

(meon ± SEl\11). Significruii differences bctwcrn melll\S were detennined by the Student 

t-tcst (Boiley, 1992). Values of p<O.OS were considered stoiisticolly significont

differences. 

3.2 EXl'ERU\LENT T\VO 

3 •. 2.1 OETERJ\flNATION OFTIIE ANTINUTRITIONAL FACTORS 

3.2.t.l DETER!\11NATION OF TILE TRYl'SlN INIIIDITOR 

CONCEl\'TRATION 

PROCEDURE: Trypsin inhibitor activities \\'CIC determined according to (Licncr, 

1979). 0.2g or 5ll/llple wns \\'Cighed into n screw-cop centrifuge tube. 10ml or O.ltvl 

phosphate buffer ,,ere odcled and the contents \\'CIC shaken at room temperature for I 

hour on o UDY shaker. The suspension obtalntd wu c:enuifuge:d ot SOOOrpm for s 

minutes and nltcrcd iluough \Vhntman No.42 filter 1>3pcr. The volume of c;ich \\'US

adjusted to 2 ml with phosphate buffer. The test tube, \\'Cre placed in \\'Dier both, 

maln1Dined ot 37°C nnd 6ml of S% tricruboxylic aclcJ (fCA) solution were added to ono 

of the tubcJ to serve iu o blank. 2 ml of CD5Cin solution \\'l:re added to oil the tubes 
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previously kept a t  37°C and were incubated for 20 minutes. The re3ction \\'35 Stopped 

after 20 minutes by iidding 6ml of TCA solution to the experimental rubes a.nd then 

shaken. The reaction \Ya$ allowed to proceed for I hour at room temperature. The 

mixture ,vas filtered through \\lhatman No.42 filter paper and the nbsorb:mee of filtrole 

from sample and trypsin standard solutions ,1·ere read nt 280nm. The IT)'J)Sin inhibitor 

conccntrotion i n  mg/g sample ,1.is calculated, using the formula: 

T.l.mg/g.. samnJe. blank X QjJution factor 
0.19 x sample wt in g I 000 x SllOlplc size 

3.2.l.2 DETERMINATION OF TUE llEAl'lAGGLUTLNfN UNITS 

PROCEDURE: HacmagF,lulinating unit \\'llS determined according to Jllffc, (1979). 2g 

of sample 1vas 1vcighcd into 250 ml beaker. 50 ml of solvent of nm.'tllre of 

isobutyalcohol and uichloroacctic acid were added and ollo11ed to shake on o UDY 

shaker for 6 hours to extract the hocmogglutinin. The mixture was filtcn:d through a 

double layer filler popcr into o 250 ml conical flask Qlld moin111ined in a ,1111er both for 2 

hours at so0c. The filtmtc was ollowcd to cool. A set of s111ndard solutions of 

hacmagglutinin ranging from Oppm 10 IOppm were prcp.1J"Cd from the haemngglutinin 

stock solution. The obsorbance of the stondnrd solution as well o.s 1h01 of the filtrate w:is 

read 111 220 nm on a digital spectrophotometer 21 D. 

Hcnmagglutinin wns calculated using the formula 

I lcamogglutinin HU/mg •Absorbancc of sample: x A l'cragc of gradient stnndlll'd x 

Dilution factor 

3.2.1.3 DETERl\llNATION OF CYANOGENlC GLYCOSIOE 

(nYDROCY ANLDE) CONTENT 

PltOCEDUllE: Cyonogcnlc glycosides (HCN) 11'11S determined according 10 Bradbury 

,r al., (1999). 5 g of cach san1plc wus weighed into 250 ml conical flask and ench 

snmple wus incubnted for another 16 hours nl n temperature of 38°c. After the 

extraction, the Oltmtlon was done using II double layer of hardened filter �per. The 

distlllntlon w1u done with M111klwn distillo1ion oppnrotus. Ench sample extmc1cd 11'll$ 

1ronsrcrrcd into a two-necked 500 ml flMk tOMCCtcd with n stc11m gcncmlor. This \\US

11cam-distillcd with saturated sodium bicarbonate solution cont11lncd i n  11 50 ml conical 
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fl:isk for 60 minutes. 1 ml  of stnrch indicator was added to 20 ml of each distillate and 

wns titrated ,vith 0.2N of iodine solution. The percentage hydrocynnide \VllS cnlculated 

with the formula: 

Hydrocyanidc (mg/g) • Tjtrs x I Ox Q.27 x I 000 
weight of srunplc 

3.2.1.4 DETEAAUNATION OFTllE OXALIC ACID (OXALATE) LEVEL 

l'ROCEDUIU:: 0Xll!Dlc level ,,'ll.S determined according to Fossct (1996). The 

extrnction ,vns done by \\1:ighing lg  of c.ich S111Dple into 250 ml conical flask and soaked 

with 100 ml of distilled \\'Ulcr. These were ollo,,,:d to stand for 3 hours and cnch \\'US

fihered through a double layer of filler paper. 10 ppm, 20 ppm, 30 ppm, 40 ppm and SO 

ppm standard solution of oxalic ocid were prepared and �d on the spec:1ropho1ometcr 111 

420 nm for the obsorbance. The obsorbancc of filtr:llc from each sample w:is also read 

on the spcctronic 20. Percentage oxolale \\'3S caleul111ed using the formula: 

Oxalate (mg/g) • Sample obsorbancc x Average gradient from the curve for standard x 

Dilution foctor 

3.2.1.S DETERl\1lNATION OF TIIE PIIYTIC ACID (PIIYTATE) LEVEL 

PROCEDURE: Phylotc level wns determined according to t.laga, (1983). 2g of each 

sample ,vns \\-cighed into 250 ml conical flo.sk. 100ml of2% concentr:ited hydrochloric 

Beld w:is used 10 soak each sample Into conical fl11Sk for 3 hours. This \YllS fillcrcd 

through o double layer of hardened filler paper. 50ml of each filtrate were plnccd in 250 

ml bc.iker and 107 ml of distilled \\nter \\"CCC added in cnch CIISC to give proper acidity. 

10ml of 0.3o/o. nmmonium thiOC)'DIUllc solution were added into cnch solmion 11.s

indicator. This ,vas titrated ,vith slllndl1rd iron (Ill) chloride solution which contained 

0.00495g iron per ml The end poinl ,vo.s slightly brownish-yellow which persisted for 5 

minutes. The pcrecnlllge phytic acid \\US calculotcd using the formula: 

Phytic acid (mg/g) = X IS I, I 9 � 3.SS

2 

,�here X • Titre value x 0.00 l9S
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3.2.J.6 DETEID,fiNATION OF THE TANNlC AOD ([>\NNlN) LEVEL 

PROCEDURE: Tannin level was detennined according 10 D11wra et al. (1988). 0.2g of 

each sample was weighed into a benker. Each \\'3S soaked \vith solvent mixture; SO ml of 

acetone and 20 ml or glacial acetic acid for S hours to  cx1Jtlet tnnnin. The filUUles \\,:re 

removed. The samples \Vere filtered through II double l11yer filter paper 10 oblllin the 

filtrate. A set or standard solution or tannic acid \\':l.S prepnred ranging from O ppm 10 I 0 

ppm. The absorbances or the standa,d solution as \\"ell GS that of the filtmtes was read 01 

720 nm on o spec1ronic 20. The percentage tannin \\'US C31culated using the fonnuln: 

Tannin mg.lg• Absorbance x Average gradient x Dilution factor 

3.2.1.7 DETERI\ITNA TION OF TITE SA PO NTN (C10H21010) CONTENT 

PROCEDURE: Soponin I eve! wus dctcnnincd according to Brunner (1984). 2g of 

sample was \vcighcd into 11 2SO ml beaker wid I 00 ml of isobutylalcohol (oclllnol) \\'3S

added and lcn for S hours on n UDY shaker for uniform mixing 10 obtnin II uniform 

solution. The mixture ,vas then fillcrul through n No.I \Vhotman filter paper. The fillrotc 

is tronsfcrrul 10 another 100ml bcnker and \\'3S salwutcd with magnesium cnrbonolc 

solution. The mixture wns 11t1nsfcrred into I 00 ml volume Oa.sk nnd mode up to ma,k 

with distilled wnter. The mixture obtained here \\'tlS then filtered to obtain II clc:u

colourlcss solution 10 be read on II spectrophotometer at 380 nm. 

0 ppm 10 S ppm or standard Sllponin solutions ,,,:re prcp11n-d from 1000 ppm 

saponln stock st11ndnrd solution and saturated wilh mngncsium cnrbono1c as above and 

also filtcrcd. The obsorbnncc.s of the soponin stondonl solution (i.e. 0-5 ppm) \\"ere also 

read 01 380 ppm 10 oblllin the gradient of ploncd curve. 

Saponin mg/g = Ah�orb:incc Std.-Absorbill)tc S11mnls x DU Factor is A,•, amdlem 
\Vclghl of snmple 

3.2.J.8 DETERi\flNATION OF Tll'E TOTAL ALKALOIDS L'EVF.L 

PROCEDUllE: 1\lkllloid level was dc1crmincd occordiag to llcnry (1973). 

2 g of snmple wns ,vcighcd into o 100 ml conicnl nask nnd 20 ml of 80% olcohol nddcd 

to give II smooth pa.sic. The mixtwi: \YII.S trunsfcrred 10 a 250 ml Oa.sk ond more olcohol 

was added 10 give up 10 100 ml. lg or mngncslum oxide wn, nddcd, The mixture \\'IIS

digested in a boiling \\'lllcr bath for I.S houra under o ronux air condenser with 
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occasional shaking. The mix1urc WllS lihcrcd white ho1 lhrough a small Buchner funnel 

The residue ,vas returned 10 the Oask 11.lld rcdigested for 30 minutes ,vilh 50 ml nlcohol 

after which the alcohol ,viii be evaporated, adding hol \\'3ter 10 repface the alcohol lost. 

When all the alcohol has been removed, 2 lo 3 drops of 10% HCI \\'ere added. The 

whole solution ,vas later 1ransferrcd inlo a 150 ml volumetric Oask. 5 ml o f  zinc oeellltc 

solution and 5 ml  of potllSSium ferrocyanide solution were added, thoroughly mL'<ed to 

give n homogcnous solution. 

The Oask ,vas allowed to slall<I for n few minutes, littered lhrough a dry filter 

paper and 10 ml  of the filtrate were uunsferrcd into a separu1ing funnel and the all:llloids 

present were extracted vigorou,ly by shnking with five successive 30 ml ponions of 

chloroform. The residue obtained ,vas dissolved in hot \\'!Iler and transfcm:d into 11 

Kjeld:lhl Oask with the oddilion of 0.2 g sucrose and 10ml cone. H2SO. a.nd 0.02g 

selenium for digestion to a colourless solution. The % NH> \\'3S determined by Kjeldahl 

distillo1ion method; the ¾nitrogen is convened 10 a %101111 alkaloid by muhiplying by a 

factor of 3.26. 

J.2.2 PHYTOCHEI\UCAL ANALYSIS: I\IETIIODOLOGY 

Phytochemicnl llll8lyscs of both the aqueous ond the mc1hanolie extracts of 

Loblob bcruu were conducted, using the mclhod ofTrcase and Evnns (1983), IIS follows: 

I. Test for Flnvonolds: 0.5 g of each extract in separate lCSl•lubcs \\'Cl'C added some

magnesium ribbons and S ml of concentrated IICI and were observed for red

colouro1ions.

2. Tcsl for Snponlns: O.S g of eoch cx1mc1 1vos shaken vigorously ,vith ho1 distilled

water In scpnmte 1cst-1ubes and 11-cre observed for pcrlisl.encc frothings.

3. Test for Tsaoolru: 0.5 g of each extmel was boiled ,vith I O ml of dislillcd ,wtcr for t S

minutes, flltcred and mnde up to 10ml will1 distilled water.To 2 ml of cnch liltcm1c \\'35

added 10ml of distilled ,wtcr and one drop of FeCI, solu1lon and observed for

blue/green coloun11ions.

4. Test for Phlob:itannln,: S ml of the lillcrutes from 3 nbovc, 3 drops of 4 ,�

formaldehyde and 6 drops of dilute HCI solu1lon \vcre ndded.Thc tcmpeniturc of each

mlxlurc was rniscd 10 boiling poin1,ond lhcn cooled, The bulky prcclpililtcs formed \\Cre
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washed ,vith hot distilled \\'l!ter, ethanol and ,varm 5%(,v/v) KOH solution, 

successively.The residues were observed for appropriate colourations. 

5. Test for Cardiac Glycoshles: 0.5g of each extract ,vas mi.xed ,vith CHCl3 in test·

tubes and H2SO, was carefully added to fonn a layer.The interfaces were obseJved for 

reddish-brown colourations. 

6. Test for Alk.oloids: 25mg of each extract was dissolved in distilled ,wtcr 311d fil1cred.

The filtcrotcs \\'Crc acidified ,vith IM HCI nnd I ml of each filteratc ,vas �led ,vith 2 

drops of Mayer's reagent and wcrc observed for fonnation of prccipitales. Anolher I ml 

from each filtcnuc WllS treated ,vilh Drogcndorff's rcagen1 nnd was observed for the 

fonnotion of precipitates or turbidity. 

3.3 EXPERTl\fENT TI TREE 

3.3.1 Nutritional E,•aluotion of Lablab bC11ns 

Five diets ,vcre prep=d for the study. These included a protein-free (basal) diet, 

n stnndnrd (reference) diet, which served as control diet and the three lest diets 

containing the three varieties of the l. p11rp11rt1u seeds. Po.mmctcrs employed in 

dctcrmininc the nutritive qunlity of the lablob seeds included Protein efficiency ratio 

(PER), net protein ratio (NPR), protein retention efficiency (PRE) and feed conversion 

cfficieny (FCE). The stondard reference protein diet ,vas prcpnred according 10 Sa�wn 

at al., (1991). 

The composition of the s1and!U'd reference dicl and basal pro1ein-frcc diet 11rc 

given in Tobie 4 
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Table 4 Composition or St11ndard Rererenct and Basal Protcin-rrcc diet 

Composition or s111ndard reference diet B11S11l Protein-ftte diet 

Ingredient % % 

Maize meal 48 0 

Maiz.c bran 12.9 0 

Com sla!Ch 0 70 

Groundnut cnkc 9.2 0 

Sucrose 0 15 

Groundnut oil 0 5 

Soybc.in men! 25 0 

Fish mcol 2.5 0 

Mineral 2.0 4 

VitlllTiin / trace Mineral premix 0.1 I 

Solt 0.3 0 

Cellulose 0 s 

Villlmin trocc mineral premix supplied per kg of diet. 

ViLA (10,000 1.U), vii 01 (20001.U), vii E (51.U), vil K(2.24mg), riboOavin (55mg), 

p:intothcnic acid (10mg), nicotinic ocid(25mg), choline (350mg). folic ocid (1mg), 

methionine (450mg), �In (56ms), I {lms), Fe (20mg), Cu (10mg), Zn (50mg), Co 

( 1.25mg). Snnvnll et al. 199 I. 

Mlliic meal ond maize brnn were lh11 sources of energy while soynbcon meal ond 

fishmc:il served 4S protein sources. 

3.J.2 A"CMntenl or the Nutritlonal Qu�llty or the Diets

The following criteria for protein utilimtion were worked out on the b4Sis of 

analysis (for nilrogen content) of the diets and fneocs rc.spcctivcly. 

I. rrotcin Efficiency R111io (PER): It \VllS done occording lo Pellet ond Young.

(1980). TI1is method expresses the protein efficiency rotio IIS the gnin in body ,,,:ight

per gram of protein c:1ten over the c.�pcrimenllll period.

PER• Weigh\ 11oio 0(1�1 animal (g) 
Protein consum<xl (g) 
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2. Net Protein Rollo (NPR): This wus dooo by the 1nc1hod ofOcndcr 11nd Doell,

{1957).

NrR• \Ytlabl aotu o(\£lL nro1cio aroun+\\(h1b110,, of 1hc N-fn;c dh:t arouo 
Pro1cln lmalc (a} 

J. Protein Retention I.Oklcncy (l'RL): ·1111, ,1ucompu1cd OJ Nl'fl value x 16

Dender and Doell, {1957).

4 feed Con,crslon Cfficlcnc)IR•tlo (rCI): ·n,Js 111U computed ns: 

\\tlQhl n!n?o., Aaunbh1dc ( 1992) 
feed lntal.c (al 

.l..& £.Xl'ERl�lf.NT FOUR 

l.4.1 Tolkoloi:lal 1tudlts 1.uod1tNI "Ith ln�e,tlon or lablab purpurt111 atcdt

In nu

\la1trub aod ltthow 

T\\air) "'c:inlllli male albino 111IS or the \Visw SIJ'ain obUlined from the rat 

colon) or the Dqwunem or Ph)s10logy, College of Medicine. Uni1mlty of lt!ld•n.

v.a-e used for this study The l'I\IS \lollh avenge bod)•\\l!lghts or about 165.2,tBJa \lone 

rxdomly RI� and housed In italnless-stccl lnd1vldu:al mel4bollc caaes (Associated

c,_ Lid. E,.Jmd) loc:lled " the Anlnul I louse or the Dcparur,ent of Animal Sclcnt'e, 

\!IS\Ultl) of lbadNl Fh..s nJJ \loffC put on ucli test diet. The c,perimcmal dku 

cwe11i ..S,..,... bbhb bnm, �onpi "'hi&c, Ronpi bro"'"- and H1pi\.\Orth black ,victia 

a.'•, IOd from 11 T \ ll•dan The ralS in the control CJOUP \loCR fed ,.. i,elltu 

, o:;1x:bled by Bc.ndcl Feeds and Flour '-!ills Ltd, Edo �e The COfflP"JIJOII of thc 

Clldloi dirt as P'cn btJaw In Table S
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T:ablc S: Composition of feed for nits in control group 

Ingredient -,,. 

Protein 21 

Fat 3.4 

Fibre 6.0 

Calcium 0.8 

Phosphorus 0.8 

Carbohydrate 67 

Villlmins 1.0 

3.4.1.1 Blood Collec1lon :intl Prcp:anlllon 

J\t the end of the experiment, about 6ml of blood was collcc1cd from 1hc rats 

1hrough the orbiLnl veins. 2ml of the blood from cnch rat \\'ere put into bolllcs conuiioing 

sodium ethylene diominc 1etroJ1ce1ic acid (N111EDTJ\) o.nd used to dc1enninc 

luicmolologicnl parameters. Another 4ml of blood from each rot were collccled into a 

sample bolllc for scrum bioc:hcrnical analysis. 

The blood for scrum analysis was ollo\\"Cd to clot at room 1crnpcro1un: in the 

clco.n sample bonles and then ccn1rifl1gcd for 10 mlnu1cs In a bench ccn1rifugc nt 2000 

r.p.m. The clear scrum wns siphoned into elc:in sample hollies ond stored immcdio1cly in

the freezer unlit required for nnnlysis. The scru scpnrutcd from the clot by centrifugation

,verc used 10 de1erminc scrum blochcmicnl p:1mmc1ers.

2ml blood for ,,hole blood count (red blood cell count and white blood cell 

count) ,vcre collected into clcnn EDT J\ bottles as nn1icongulnnt 10 ovoid cloning nnd l11c 

samples were immedinlely o.nnlyscd by llu: microlulcmntocrit method of Join (1986). 

Pocked Cell Volume (PCV) Microhoemolocril 

I lnemoglobin concen1ro1ion (Hb) 

Red Dlood Cell counl (RBC} 

Whltc Blood Cell count (\VBC) 

D1CTcrcn1illl Lcucoc)1c Count (DLC) 

Cyn:1mc11u!emoglobin 

I locmoc)'tomcter 

Hnemocytome1cr 

Oicm.sn Sllllning 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



3.4.2. ERYTHROCYTE VALUES 

3.4.2.1 P11cked Cell Volume (PCV) 

The PCV was detccminc:d using !he microhaema1ocri1 method :i.s described by 

Join (1986). In this method blood \\"as drawn into the plain capillary rube by capillary 

traction to ¼ of its length. The capillary tube was tipped to pennit the blood 10 flo\v 

IO\vord the free end to provide sufficient space lo prevent oulflo\v when the opposite end 

was scaled. The outside of the capillary tube was wiped free of blood :i.s the index finger 

wos placed over the moist end 10 hold the column of blood in place o.s the opposite dry 

end wus forced into the scaling motcrio.1 (pl11Sticine) to fonn o tight plug. The capillary 

tube was placed In o microhocmotocril centrifuge (Howksley, Gclmon instruments, 

England) with the SCllled end pointing oul\\':lrd, The blood \VOS then centrifuged for 5 

minutes at n speed of3,000 r.p.m. PCV was then dctennlned on a graphic reading scale. 

3.4.2.2 11:iemoglobin (Tib) Concc111ru1lon 

The blood haemoglobin concentration \VOS cstimolcd by the 

eyonmethacmoglobin method os described by Sehalm tl al. (1975). Drnbkin's solution 

\l'llS prcpnrcd by placing SOO ml of water in o I litre volumetric flask ond I g of sodium 

bic11rbonn1e (Nol ICO,), O.OSg po111Sslum cyanide (KCN) 1111d 0.02g polllSSlum 

fcrricyonide (Kil'c(CN}o) were odded. The content wus dissolved a.nd distilled \\'tiler 

oddcd 10 make the totol volume 10 I litre. 

TI1c procedure for haemoglobin detcl'l'llllllltion is os follows: 4ml of Drnbkin's 

solution \VCrc c11rcfully tr1111Sfcrred 10 a elcon lest tube. Then 0.02ml of blood was 

transfeTTcd Into 1he test tube using the muhichanncl micropipenc. 1l1c plpenc was rinsed 

out several times. This gave o blood lo �gent dilullon of I :200. TI1e mi:1.1urc \l'llS then 

left for 10 minutes for cynnmethncmoglobln to fonn. The opticol density (0.0) was then 

read using o spcctropho1omc1cr (SP 6 I 00 model, Jcn\vay, Englond), ot o wovclcnglh of 

540nm, using 4ml of Drnbkin's solution os the blank. The optlclll dcnsh)' (OD) of 0

l13cmoglobln suindord of known conccn1m1ion V.11S then determined ond the vnluc used 

10 cnlcuhuc lucmosJobln conc:tnlmlion in the sample thus: 

HncmoiJobin (l lb) cone.• Q.D. o(b)pod x lib. cone. of std. 
Wdl of blood) 0.0, of sumdnrd 
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3.4.2.3 Erythrocyte (RBC) COUNT 

The RBC count was made in II haemocytomctcr using Hayem 's solution (0.5 

mercuric chloride, I.Og sodium chloride, 5g sodium sulphlltc and 200ml distilled ,vtllcr) 

a.s the diluent. The number of erythrocytes in 5 of the 25 squnres in the ccnll'lll oreo of 

each chnmber of lhc Neubauer hacmocytometcr were counted, uoong the 4 comers 

squares a.nd the central one. 

The totnl number of erythrocytes obtained ,ws multiplied by depth (xlO), Bre3

(ltS) and dilution factor (x200). 1 lcncc if V crytlll'OCytc hlld been counted, the number of 

erythrocytes per millimetcr of blood in the original sample \\'Ould be I 0,000 V. 

3.4.2.4 Uncmatomctric Indices 

Mean Corpusculor Volume (MCV), Menn Corpuseulor Hncmoglobin (MCI I) and 

l\llcnn Corpusculor Haemoglobin Concentration (MCHC) ,vere ealcuhued from !he 

Villucs of ROC. PCV and I-lb as described below. 

l\llCV provides the overage volume of the individual ROC 

MCV (0)"' ecv /100 x )000 
ROC (x I 06/µL) 

MCH expresses the average weight of H b  present in on crytltroc)1c 

MCH (pg)'" Hb (g/d)} X )0 
RDC 

MCI IC gives the pcrccntoge of the MCV which the I lb occupies. 

lvlCHC (g/dl) • lib (RLdl) x JOO
PCV 

3.4.2.5 To1111 nnll Olffcrcntlal Lcucocytc (\Vbite Dlooll Celt,) V11l11cs 

Totnl \VDC counts were mndc in dupliC4tes inn hn.emocytomcter using the "hite 

blood cell diluting fluid. The sum of \VDC counts from 4 large comer squ.,rcs of the 

bncmocytometcr chomber was multiplied by lhc depth (xlO) and l11c dilution lbctor 

(x20) and divided by the number of squares counted. Thus the number of lcucocytcs per 

mlllimctcr in the origlnol swnc ,vo.s SOx, where x w1u the number oflcucoc)ICS counted 

in the 4 squ.ircs 
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Differential \VBC counts in ,vhich I 00 cells per slide were counted, were made 

rrom GiclIISll stnincd blood sm�. 

3.4.2.6 illSTOLOGlCAL �flNA TION 

The histological cxaminlllion of the tissues ,,-as carried out by processing and 

stnining lhc tissues according to the method ofRaghuramulu at al. (1993). 

The slides ,vcrc prepared as follows: 

a. Fix11tion: Pieces of tissue rrom the organs were fi.xed in 10% fonnnlin solution 10

preserve tissue morphology nnd chemical composition.

b. Dchydnition: Tissues were dehydrated oner fixation in graded series of ethanol

ranging from 70 10 I 00"/4.

c. Clc11rlng: Tissues were de.ired in xylcnc to impregnate them ,vith pnrollin

solvent.

d. lnOltcrntion: Tissues were inliltcroted for 2 hours in SO% v/v of xylcnc ond

ethanol.

e. Embedding: The tissues ,,-ere embedded in molten pnroffin wa.x ond placed in

the oven at n temperature or S6-S8°C to ollow penetration of p:iroffin ,,'tl..x into

the intcrcellular sp:iccs of tissues so as to focilitntc sectioning.

f. Cuttlni: 11nd sectioning: Small blocks of paroffin containing the tissues were

then sectioned using the blade of a microtonc ndjusted ror cutting Sµ sections.

g. 1\lountlng anti stalnlni:: These sections were then placed in worm wnter before

they were transferred 10 cle:in slides 11nd stained ,vith haemntoxylin Md counter

stained with cosln in this order- immersion in obsolutc cthMOI, 70"/4 ethnnol,

wnter nnd l111ematoxylin, ,wter ond 70% ethanol again. then cosin, 80% eihMol

nnd lastly absolute ethanol. TI1c prep.ired slides ,vcre viewed undc_r the

microscope.

PhotomicroppM of the lesions ,vcrc IDkcn using oriholu., mic:roscopc filled

with o Leiu comcro unit nnd processed routinely in o colour photo lobomtory. 

J.-1.l.7. Determination of Camm1-glut•myl1ran1fcra1c octh•lty (CGT): 

TI1e prin�iplc is 1h111 Oommo-glu!Dmyllnll\5fcrosc tronsrcrs the y-gluton1yl group 

of vy-glu111myl-J-corboxy-4-nhroanllldc 10 glycylglycinc.Thc amount of 5-ll!11ino·2· 
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nitrobcllZ03tC libc1111ed is proportional to the GGT activity and can be measured 

photometrically. 

vy-glutamyl-3-carboxy-4-nitroanilide + glycylglycine--yGT-L-y-glutJllnyl

glygylglycinc + 5-amino-2-nitrobcnzoate 

Reagents-working solutions 

I. TRIS buffer: 123mmol/L, pH 8.25 (25°C}

Glycylglycine: 123mmol/L; prcscrvntive;additivc

2. /\cctatc buffer: IOmmol/L, pH 4.5 (25°C}

l,-Y-glulllmyl-3-carboicy-4-nitroanilidc: 25mmol/L, Slabilizcr, preservative.

TRJS ., tris(hydroxymcthyl)-ominomethanc 

3.4.2.7.1. Dctcrminntlon of Scrum total protein. 

This Is based on the Biurcl l'C3Ction o.s dcsc:ribcd by Gomall et of. (1949). 

Principle: The peptide linkages of the o.mino acids milking up a proiein molecule nre 

cnpablc of rcncting ,vilh copper in alkaline solution to produce a violet colour. This is 

the popullll' Biur0l reaction of peptides o.nd proteins. 

Rcigcnt, 

Preparation of the Olurct rcai:cnt: 3g of CuSO •. SHiO nnd 6g of sodium-potnssium 

lllrtr.ltc wcr0 all dissolved in 500ml of distilled \\'Iller. 300ml of 20% NllOII solution 

were then ndded ,vhh constnnt stirring nnd the finnl solution \VUS mnde up to I litre ,�ilh 

distilled water in II s1and11Id volumetric OIISk. 

Standard Do,•lnc Scrum Albumin (BSA) Solution (I mi;/ml):SOmg of bovine scrum 

albumin crystnls were dissolved in 50ml of\\-arm distilled wntcr in n siondllrd volumetric 

01151:. 

l\'lcthod: Serum s.imple (0.1 ml) In a clean test tube wns added 2.9ml of distilled ,wtcr 

(lest). In another clean test-tube wu placed 3ml of bovine scrum olbumin (DSA) \Vhich 

"us the stand4rtl protein; and 3ml of distilled \Wier were placed In o.notbcr test-tube l1S

the blo.nk. To each of these test-tubes, was oddcd 3ml of the Biurct reagent Md were 

\\11rmcd ot J'l°C for 10 minutes. The tubes were nllowlld to cool Dnd tbc opticru densities 

oflhc rcsultina violet solutions wi:rc read llt S40nm In a spectrophotometer, 1hc protein 

content \\'IIS Clllculotcd In c:ich case wing the equation: 
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Concentration of TeSI = 
{mg/lOOml) 

Qp\jc:il densjty of Test x Cone. ofSU10dard 
OptiCII! density of Sllllldard 

3.4.2.7.l Determin111ion or Scrum Albumin Concentrations 

This \\'as detennined using the modification of Bromocrcsol green method of 

McPherson and Everad (1972). 

Principle: The dye Bromocrcsol gJCCn ot o pH bclO\\' the isoclcctric point of albumin 

ructs \vith albumin to cousc n cbnngc in colour which is proportionnblc to the nmount of

albumin presenL 

Reagents 

I. l\1oh1r Glycine Solution: Thi.s was prcp.ved by-dissolving 75.07g glycine in

100ml distilled water in n stnndard volumciric flask thnt \\'IIS stored in the

refrigerator until n:quin:d.

2. J m llCI: 8.8ml of concenlratcd HCI were distilled to I litn: with distilled \\'Iller.

3. Dromocrcsol green (0.021\1): This ,w.s prepared by dissolving 1.39g of crystnls

of bromocrcsol gn:cn dye in 100ml of absolute nloohol. The solution \\'llS then

s1orcd in n dllrk bottle nt room temperature.

4. Tbc \VorkJng Colour Rco�cnt: This \\"GS pn:pan:d by ndding 94.5ml of the

molo.r glycine solution 10 800ml of distilled \\'Oler. 5.5ml of IM HCI \\,:re then

11dded, follo\\-.:d by 3ml of the 0.02M bromocrcsol green solution. The resulting

solution ,ws then made up lo I litre \\1th ,wter in II volumetric flask ond stored

in o refrigerator.

S. St11ndnrd Albumin Solution: This \\'l\S pn:pon:d by di"olvins 100mg of egg.

nlbumin in 100ml of distilled water, giving II conccn1r:11ion of lmsfml.

J\lethod: 5ml of the ulcohollc solution of tl1c bromocrcsol gretn (dye/colour) reagent 

was odded to 0.02ml of scrum; the colour ch1111gc \\"GS rend immcdintcly og,iinst o 

!'ellgcnt blank in n spectrophotometer nt 635nm using nn albumin stllndnrd solution; 

lllbumin conccntrntions were c:olculntcd ,vith the equation: 

ToLBI Albumin (m[IIIOOml) • Olllicol densi1y o(Test x Cone. ofSt.llndnrd 
Opticol density of Stond:ud 
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3.4.2.7.3 Determination of S'"'m Globulin 

The globulin level in the scrum \\'aS calculated by simple approximation, since 

the tollll scrum protein level is the nddition of the albumin and globulin fractions. 

Therefore, Globulin concenlration--Total protein - Albumin concentr.Uion 

The detcnnination of the other serum biochemiC31 assays (AST, ALT, ALP, U!'C3 

1111d Crcatininc arc reported below in Experiment Five. 

3.5 EXPEIUl\lENT FI\'E 

Free luadical Sc11venging / Anti-oxidant Activities of the Anti-nutritional F:ictors in 

Three v11rietic.s of La blab purpurcus seeds 

MATERIALS AND METHODS 

3.5.1 ANT;.IALS AND ;.1ANAGEt-tEN'f 

Twenty male Wistar rats obtained from the Animal House of the Faculty of 

Vcterinnry l'vlcdicinc, University of lb:id1111, lb:idan \\eighing 206.25 ± 22g, ,vcrc housed 

in o \\'Cll-vcntilatcd nnimal house of the Ocpartmcnl of Biochemistry, University of 

lbadnn, lbadnn. The 1111imols were provided with rat pellets, unlimited ,voter ond 

subjected to natuml photopcriod of nbout 12 hours light and 12 hours darkness doily. 

The nnimals were acclimali;tcd to the environment for 7 days before the commcoccment 

of trcauncnL Animals ,vcrc then randomly numbered and divided into four cqWII groups 

of eight mts per group. 14 dnys aRer feeding, the mts wcn: killed by cervical dislocation. 

The liver. kidney, testes and cpididymcs, were excised 1111d orglll\S' \\-eights recorded. 

Fresh caudal cpididymis wos processed to determine the sperm counts. Aliquots of 

sperm s11Spcruion were stained in cosin and smears were cxnmincd for abnormal sperms. 

Samples from the testes were fi.�cd in Bouln's !i>J1tlve 1111d processed for 

histop:uhological cxnminatlon. 

The pcrccnlllgc feed composition of the test diets 1111d control diet nrc shown in Tobie 6 

bclo,v. The feed wns formulmtcd to provide isoproteinic (20¾) and isocalorie (3Kcals) 

ration for each 1111.
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Table 6 o/o Feed Composition of rau for Antioxld11nt Studies 

Ingredients Control o/o Rongai Brown% Rongai \Vhite % Highworth Black% 

Casein 20 

Lablnb bean meal 

Com stnreh 15 

Sucrose 50 

Com oil 5.0 

Cellulose 5.0 

DL Methionine 0.3 

Mineral mix 3.S 

Vitamin mix 1.0 

Choline chloride 0.2 

Total o/o .100 

82.8 

3.6 

3.6 

s.o 

0.3 

3.5 

1.0 

0.2 

.100 

86.6 

1.7 

1.7 

5.0 

0.3 

3.5 

1.0 

0.2 

.l.QQ 

87.7 

1.15 

1.15 

s.o

0.3 

3.5 

1.0 

0.2 

.J.QQ

Vi14min A 10,000,000 I/U/2.Skg; Vi111min DJ l,000,000 IU/2.Skg; Vi14mln E 12,000 

mg/2.Skg: Vilamln K, 2000 mg/2.Sk&; Viwnin D, 1,500 mg/2.Skg: Vi14min B, S000 mg/2.Skg; 

Vhomin f¾ 1,500 mg/2.Skg; Vitamin 811 10m!V'2.Skg; Niacin 15,000mg/2.5kg; Clllpnn

5000mg/2.5kg; Folic ocld 600mg/2.5kg; Dio1in 20mg/2.5kg; Choline Chloride 

150.000mg/2.Skg; MnngllllCse 80,000mg12.Skg; Iron 40,000mgl2.Skg; Zinc 60,000mgl2.Skg; 

Copper B,000mgl2.Skg; Iodine l000m!V'2.5ks; Cobah 2S0mlt2,5kg 

3.5.2 Prcpar-.111011, or tbsuc, for IJlochcmkAI An111,·su 11nd hlstopnthologlCAI 

c;u1mlnmtion 

All the tissues collected oner sacrifice ""re washed in ice-cold I. 15% KCI, 

blo1tcd and \,,:ighcd. TI1c liver, kidnoy 1111d 1es1cs \\'Cl'C 1hcn homogenized In 4 volumes 

of the homogenizing burfcr (pH, 7.4) using o Tenon homogcniur. The resulting 

homogen:ue was centrifuged 01 10,000g, 4°C for 10 minu1cs. TI1e supcmnu1111 \\'IIS

collcc1cd and processed for biochemical cs1imn1ions. Samples from 1hc 1cs1cs were cu1 

in10 1wo pieces, nxcd in Bouin's fixative, SCCllioncd ond s111incd routinely ,vi1h 

hcm11toxylin and cosin for histopalhologicol cXlllllinolion. 
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Reagents 

1. \Vashing buffer (1.15% Potassium chloride)

I. 15g of  polllSSium chloride (BDH Chemical Limited, Engl3lld) \\'llS dissolved in

distilled \vntcr and mode up to I 000ml and stored at 4°C.

2. Oomogcnizing bufT,r (SOm!\1 Tris-HCI, 1.15% KCI, pR 7A)

7 .80g ofTris(hydroxymcthyl)aminocth11.11c (Sigma chemical Co., St Louis U.S.A)

nnd 11.Sg of poUISSium chloride were dissolved in 900ml of distilled \VBter. The 

pH \\'llS adjusted to 7.4 and then made up to I litre ,vith distilled water. 

3.5.2.1 PROTEIN DETERl\1INATION 

Protein concentrations of the liver, kidney 12nd 1es1cs homogcMtc were 

determined by Biurct rcnction os described by Gollllll et al., (1949), with modification: 

polllS.sium iodide ,vas added to the Blurct rcagcnl to prevent the precipitation of Cu 2• ns

cuprous oxide. 

Principle 

Cu 2
' ions in alknline pH form complexes \\�lh protein os exemplified by ihe

Oiurct reagent contnlning copper II sulphntc (CuSO,), poll1SSium Iodide (Kl) and sodium 

polll.Ssium tar1ratc (KNaC,H,06.41 hO). The protein and Oiurct rcngent form blue 

complexes ,vith maximum obsorb:incc at 540nm. The procedure is usually calibrated 

\vilh n standard BSA curve. 

Rcai:cnu 

(11) O.ll\·l Sodium llydro:thlc

Sg or NnOI I (8D1 I, Englnnd) IYUS dissolved in distilled \\'Iller ond the solution

made up to I litre.

(b) Ulu.ttl Reagent

3g or copper sulph:itc CuSO,.SH20 (BDH Chemicals Limited Engl110d) ond 9g or

Na-K tortratc were dissolved in 500ml or 0.2M NnOl-1. Sg or polASslum iodide (Kl) 

W\U added o.nd the solution made up to o litre with 0.2M NaOl 1. 
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(c} Stock Bovine Scrum Albumin (standard) 

20 mg of BSA (Sigma Chemical Co., USA) was dissolved in 2 ml  distilled ,,':Iler 

to give a stock solution of 1 O mg protein/ml. 

Standard BSA cun•c by the Blurel l\'lcthod 

Several dilutions of the stock solution containing 2mg lo 10mg protein/ml \\"ere

mnde. Into 1ml of e.ich protein stMda.rd solution in a test tube \\'3$ added 4ml ofBiuret 

rc.igenl The mixture wns allowed 10 stnnd 01 room temperature for 30 minutes Md the 

optical densities of the resulting oily solutions were read in o spectrophotometer 01 

540nm. A curve of the optical density against protein concentration was ploned. 

Dctermln111lon of Protein In the Samples 

Procedure 

The post mitochondrial fractions of the liver, kidney Md testicular supcmotMIS 

were diluted 100 times ,,ith distilled wnter. This was done lo reduce the sensitivity range 

of Biuret method. I ml  of the diluted sample wos added to 3ml of Biuret reagent in 

triplicate. The mixture was incubated at room temperature for 30 minutes .iflcr "hich the 

obsorbo.nce wllS read ot 540nm using distilled water ns blnnk. The protein content of the 

samples ,,-ere usually extrapolated from the stMda.rd curve and multiplied by 100 to get 

the actual omoun1 in the fmction. 

J.S.2.2 F..STII\IATION OF REDUCED GLUT A TIJIONl: (GSII} LEVEL 

The method of Beutler et al., (1963) wos followed in estimating the level of 

reduced glutothionc (GSH). 

Prlnd11lc 

The reduced form of glutothionc comprises in most ins11111ccs the bulk of collullll' 

non-protein sul01ydryl groups. This method is therefore based upon the development of 
. ' 

11 relatively slllbfc yellow colour \\hen [S ,S -dithlobis- (2-nitrobcni.oic acid) (Ellm11n's 

reagent) DTNBJ Is added to sulfhydryl compounclJ. The chromophoric product resulting 

from the rcnction of Ellman reagent with the n:duced glutolhionc, 2-nitro-S-thiobcnzoic 

acid pouc»cs a mohir absorption 01 412 nm. Reduced 0S11 Is proponlo�I 10 the 

llbsorb:incc at 412 nm. 
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This method has the rollo,ving advanlllgcs over the earlier modificntion of the 

nitroprusside method. 

i. The precipitation process is carried out ,vith a single c:isily prepared l'Cllgt'OL It

docs not require addition or solid sodium chloride or prolonged shllking. 

ii. The de1ermina1ion may be carried out at any temperature likely 10 be

encountered in the laboratory. 

iii. The colour rormcd is rclotivcly slllble.

iv. The reagent for colour development is slllble for many \\ttks.

v. The sensitivity or the method is so good that it may readily be adapted to a

micro-procedure. 

GSH +

s
� 

coo 

Bllm:in's rc:iacnt 

coo 
00 

Niuo-5-thiol-aw.xuc

GS 

+ 

Figure 3: Reaction or reduced GSII "IH1 Ellmon's rc:iccnt 

Jlcagenu 

I. GSII working 3t:1nllard

40mg GSH (Sigmo, Mol. \Vcight 307.Js) wns dissoh'Cd in 100ml of 0.1�1 

phosphate burrcr, pH 7.4, and then stored in the refrigerator. 

2. 0.1 fol Phosphntc OulTcr (plJ 7A).

a. 0.1 M N111HP0,.12H10 (M\V•358.22) wns prepared by dissolvins 7.16g in 200ml

of distlllcd ,wrcr.

b. O.IM NnlhP04.2Hi0 (�I\V.,.156.03) ,w.s pre� by dissolving I.S6g in 100ml of

distilled water. 

Fi�ly, 0.1 M phosphate buffer ,vn.s prcp;ircd by adding (a) to (b) 1111d the pi I adjusted to 

7.4 with drops of conccnlnltcd l·ICI or NaOli iu the cnse mny be. 
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3. EllmllJI RCJ1gcnt 1s·,s·- Dlthioh�- (2-nitrobenzoate) DTNB).

This wns prepared by dissolving 120mg (1.2g) o f  Ellmnn re:igent in O.lt.-1 

phosphlltc buffer and made up to I 00ml. 

4. Precipitating Agent

4% sulphur-salicylic acid (C,�.2H10 Mol. \VL 254.22) \\'llS prepared by 

dissolving 2g of sulphur-salicylic acid in 50ml of distilled \\'3ter. This is stoble for 

npproximntely three weeks nt 4°C. 

CALIBRATION OF GSD STANDARD CURVE 

PROCEDURE 

Prcp11nition of the CSU St11nd11rd Curve 

GSH is proponion:il to nbsorbnnce Ill 412nm. All readings were taken within S

minutes, as the colour developed is not stnblc after thnt duration, follo\\ing addition of 

Ellman reagent. 

Protocol 

An aliquot of the liver, kidney ond testes homogenates were dcproteiniscd by the 

addition of nn cqunl volume of 4% sulfosolicyllc acid. This wus centrifuged at 4000g for 

S minutes. Thcrcnflcr, O.S ml of the supcmatnnt wos added to 4.S ml of Ellmnn reagent. 

Reduced glutnlhlonc, GSH, is proportional to the nbsorbnncc at 412 nm. 

J.5.2.3 ESTH\IA TION OF GLUT A THION£ PEROXIDASE ACTIVITY

This was done according to the method of(Rotruck er al .. 1973). 

Rtlll(COIJ 

I. 0.1 J\11'ho1plmtc Buffer (pll 7,4),

a. 0.1 M N1111 IP04. 121 hO (M\V•3S8.22) ,vns prepared by dissolving 7.16g in 200 ml

of distilled \\'Oler.

b. O.IM NoJ-hP04.21110 (M\\1•1S6.03) \\'ll.1 prepared by dissolving I.S6g in 100 ml of

distilled water. 

Fill.1lly, O.IM pbosphntc buffer wns prepared by oc.hling (o) to (b) and the pll 

adjusted to 7 .4 "ith drops of concentmtcd II Cl or NnOI I ns the cose may be. 
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2. Sodium Nitrite (NaNJlOmM)

0.03g of sodium nitrite was dissolved in 50 mls or distilled \\'llter. 

3. Reduced Glut:athlonc (GSH 4rw1)

0.02g of reduced GSH ,vas dissolved in 20 mls of phosph:lte buffer. 

4. Hydrogen (ltroxidc (H101 2.Sml'II)

28µL of hydrogen peroxide \\'aS dissolved in 100 mls or distilled \\'tlter.

5. Trichloroatdlc acid (TCA) (10%)

4g orTCA wus dissolved in 40 mls or distilled ,w1cr.

6. Di-11otassiun1 hydrogen orthophospbate (KJITTO,) 0.3!1I

5.23g of di-potassium hydrogen orthophosphate \\'tl.S dissolved in 100 ml or distilled

\Wier.

7. S'-S'-di1hiobb-(2-dinllrobcnioic ocld) IDTNDI

0.04g or DTNB was dissolved in I 00 ml or phosphn1c buiTcr.

The whole rcaclion mixture was incub;itcd BI 37°C for 3 minutes nner \\hich 

0.5ml ofTCJ\ ,vas added 11J1d thcrenftcr centrifuged ot 3000rpm for 5 minutes. To I nil 

of c:ich of 1ho supcmo1nn1S, 2ml of K1HPO, lll1d I ml of DTNB were ndded nnd 1ho 

nbsorb;incc \\'!IS rcod nt 412 nm og11ins1 11 bhmk.

CALCULATION 

Glullllhionc peroxido.sc ne1ivi1y was observed by ploning 1hc s1nnd1ud curve and 

lhe concen1m1ion oflhc rcmlllning GSH was cxtropolo1ed from lhc curve. 

GSI I consumed• 245.34 • GSH remaining 

Glutnthione pcroxido.sc nc1ivi1y • GSH consumed
mg prolcin 

3.5.2..l EST1l'\1ATION OP GLUTATlilONE-S-TRANSFERASE ACTIVITY 

The activity ofgluu11hionc-S•tronsfcrusc (GS'l) was delermined by the method of 

l-lnbig cl o/, (1974), 

Principle 

II is based on lhe fnet 1hl11 oil known gluto1hlonc -S-1mnsfcrnse demonstrate 11 

relatively high activity with l-chloro-2.4-dlnitrobcn2cnc I\S the second substrotc. 

Consequently, the convcntlol\31 nssay for Olu1othlonc-S-1rnn.sfcrasc BClh·ity utlllw 1-
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chloro-2,4-dinitrobcnzcne as substrate. \Vhen l-chloro-2,4-dinitrobenzene is conjug:ued 

with reduced glutathionc, ilS maximum absorption shifts to 11 longer v.'tlvelength of 3-10 

run provides n direct mC3Surement of the enzymatic rc:iction. 

Rcagcnu 

I. 0.1 �t Phosphate Buffer (pH 6.5).

a. O. IM Na1HP0,.12H10 (MW-358.22) \\'llS prepared by dissolving 7. 16g in 200 ml

of disti lied water.

b. O.IM NoH1P0,.21·h0 (M\Vcol56.03) was prepared by dissolving 1.56g in 100 ml of

distilled water.

Fin:illy, O.IM phosphntc buffer wn.s prepared by adding (a) to (b) and the pH 

adjusted to 6.5 ,vith drops of conoentratcd HCI. 

2. 201111',I I-Chloro-2,-1-dlnltrobcnzcnc (CDNB)

0.03g of l-chloro-2,4-dinitrobcnttnc (CDNB) (Sigma Chemicnl Co., London) 

wn., dissolved in I 0ml ethanol. 

3. 0.11\t Reduced Glutathionc

61.46mg glulllthione. GSH (Sigmn Chcmlcnl Co., London) WIIS dissolved in 2ml 

of O.IM phosphate buffer ofpll 6.5. 

AJsay Protocol 

The reaction \\'tlS nllowed to run for 3 minutes (180 seconds) and obsorb:incc \\'3.S 

l'C3d at 60 seconds-interval ngainst the blllllk at 340 nm \\'tlvclcngth. TIie temperature 

wns maintained at opproximntcly 31°C. 

The activity of glulllthionc-S-transfcrosc activity ,vas computed ,vith the mol:ir 

extinction coefficient of CDNO at 340nm ,vnvclength • 9.6mm'1cm·1•

GST activity= j\bs,rbancc/mjn X _L • 1,1moltlmin/mgpro1cin
CDNB, 340nm O.O)mVmg protein

3.5.2.5 ASSF.SSl\tENT Of' LIPID PEROXIDA TION 

Lipid pcroxldntion w11S determined by measuring the lhiob11rbiturie ocid l'Cllcthc 

sub51411Ces (TBARS) produced during lipid pcroxldntion. 
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) 

2 

Principle 

This method is based on 1hc reaction bel\\ttn 2-thiobarbituric acid (TBA) nod 

malondialdchydc: an end produc1 of lipid peroxide during peroxidntion. On hcilling in 

ocidic pH, lbc producl is il pink complex ,�hich absorbs rru1:<imnlly al 532nm nod \\hich 

is cxtnictable into organic solvcnlS such as bulanOI. lvlruondioldcbyde (MDA) is often 

used to calibro1c this lest IIJld thus the rcsulis arc expressed os the nmounl of free MDA 

produced. 

N
Y

SH 0� ,;> 
:,,--

N ")...-OH HO 

:;;-

}I

Y
SH 

+ C CH2-C N
y ::::,_ Nf

N 

H H CH-CH CH 
OH OH OH 

l,iob:itblturic •cid 
Malondialdehyde 

(MOA) MOA-TBA
1 
(Pin\. colcun:d c,ompla) 

(TOA) 

Figure 4: l\1DA rcaclloo in lipid pcro:ddation assay

Rc111tcn1J 

I. O.ISl\1 Trls-KCI OurTcr (pll 7,4),

1.344g KCI ond 2.832g Tris base were dissolved scpnrntely in distilled wntcr and

mnde up to I 00ml with s:unc. The pi I wn, then ndjus1cd to 7.-1.

2. JO¾ Trlchloroacctlc acid

12g TCA (CCt,COOI I) \\US dissolved in dislillcd water and mode up to 40ml

with some,

J, 0.75"/o Thlob�rbleurlc uchl (TOA) 

Thi5 ,vns prepared by dissolving 0.31 g of TOA in 0.1 M I ICI IIJld mode up to 

40ml with same. 

rROCEDURE 

An ollquo1 or 0.4ml or the samples wu mixed \\ith 1.6ml ofTris-KCI bulTcr to 

which 0.5ml or 30"/4 TC/\ wns oddcd. Then 0.5ml of0.75% TDA wu added and placed 

In a w11cr balh for 45 minu1cs at so•c This \\as then cooled in Ice and centrifuged 111 

3000g for IS mlnu1cs. The clear aupcmotant wu coll«tctl IIJld obsorb.mcc measured 
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11&3inst a refen:nce blllllk of distilled ,va1er at S32nm. 1bc MDA level \\� calcul111ed 

11CCOnling to the method of Adam-Vizi and Seregi, (1982). Lipid peroxidation in 

units/mg protein or gram tissue was compuled ,vith a molru- extinction coefficient of 

I.S6 X I os M ·• cm ·1•

MDA (units/mg prolcin} • Absorbancc x volume of mixture 
1¼>211111 x volume of sample x mg procein 

J.5.2.6 HYDROGEN PEROXIDE GENERATION 

Hydrogen peroxlde genen11ion wns determined nceonling to the method of \\lolfT 

(1994). 

Reagents 

I. 0.1 l\1 Pho&pl111tc Duffer (prl 7.4).

o.. 0.1 �I Na11-IPOi.12H10 (I\I\V•358.22) was prcf)IIJ'C(I by dissolving 7.16g in

200ml o f  distilled ,v:11cr.

b. 0.1 M NaH1P01.2H20 (M\\1°156.03) wns prep:in:d by dissolving 1.56g in

100ml of distilled ,wter.

Finally, 0.1 M phosph111e buffer \VIIS prcp:in:d by adding (o) 10 (b} and the pH 

ndjU5ted to 7.4 \\ith drops of conttntmted HCI or N110ll 11S the c:o.sc may be.

2. I0011moVL Xylcnol Orange

O.Olg of xylene oxide (XO), (mol. \Vt.•760.6) was dissolved In 200ml of

distilled ,wter. 

J. 250111110VL Ammonium Ferrous Sulphate (AFS)

0.02g of AFS, (NHi)lSOi,FcS01.6H10, (mol. wt.•392.14) ,vas dissolved in

200ml of distilled \\'tiler.

4. IOOn1l\l/L Sorbilol

3.64g ofsorbitol, c,1-1 .. 0,. (mol. \\1.•182.2) was dissolved in 200ml or distilled

water.

5. 250mmoV1, Sulphuric Atftl

I ml of lt.l I l1S01 wu made up to 40ml with distilled wa1er
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Procedure 

The assay mixture is thoroughly mixed by vortc:<ing till i t  fOlllllcd. A )Xlle pink 

colour complc,c is gcnerat.ed afler incub3ting for JO minutes 01 room tcmpe:r:uurc. The

absorb1111cc ,vas read against a blank (distilled water) 01 560nm \\Uvclcngth. 

3.5.2.7 DETERJ\1:fNATlON OF SUPEROXlDE DIS�IUTASE(S00) ACTMTY 

The SOD activity \VllS determined by the method of�lism nnd Fridovieh, (1972). 

Principle 

The ability of supcro,cide dismutase to inhibit the outoxidotion of epinephrine at 

pH I 0.2 makes this reaction 11 b3sis for o simple llSSdy for this dismuto.sc. Superoxide 

(Oi ") radical generated by the =thine oicid11SC reaction caused the oxidation of 

epinephrine to adrenochrome and the yield of odrcnochromc produced per OJ

introduced increased ,vith increasing pli (Valerino and McCormack, 1971) o.nd olso 

incrcnsed ,vith increasing concentration of epinephrine. These results led to the propoS3l 

that outoicidotion of epinephrine proceeds by 111 lc.ist two distinct p:ithways, only one of 

which is a Cree radical chain reaction involving supcroxide (OJ") radical o.nd hence 

inhibited by supcroxide dismut11Se. 

RcagcntJ 

I. 0.05�1 Carbonate buffer (pH I 0.2)

J.S8g ofN111C01. IOI hO and I.OSg ofNoHCO l ,vcrc dissolved in 200 ml of

distilled water. The pi-I \\US lldjusted lo I 0.2 o.nd then mode up to 250 ml ,vith

distilltd water. 

2. O.Jm�I Adrenaline

Protocol 

O.Olg of fresh ndrcnnllnc (epinephrine) was dissolved in 200ml distilled

wntcr. 

One ml of scmple wu diluted in 9ml of distilled water to make o I In 10 dilution. 

An aliquot of 0.2ml of the diluted srunplc wus oddcd to 2.S ml ofO.OSM wbonotc bulTcr 

(pll 10.2) to equilibrate In 11,c spectrophotometer nnd the rcat1ion stoned by the addition 

ofO.Jml of frcJhly prcp,1rcd 0.3ml'vl lldn:11111inc to the mixiurc \\hich ,,ns quickly ml,cd 
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by invcllion. The reference cuvcnc conll1ined 2.5ml buffer, 0.3ml of substrole 

(odrena.Jine) and 0.2ml of  \Yater. The increase in 11bsorbancc 111 480nm \\'llS monitored 

every 30 seconds for I 50 seconds. 

Calculation 

lncrcase in absorbance per minute .. Ai-Ao 

2.S 

\Vhc:re hi"' 11bsorbnnce 11Rer 30 seconds 

A,• 11bsorbancc 11Rcr I 50 seconds 

¾ inhibition• 100-100 X increase in absorb;lnce for suhstmte 
incrcnse in 11bsorbancc for blllllk 

I unil of SOD activity \YaS given llS the 11mount of SOD necessary to C4We SO¾ 

inhibition of the oxidation of adrenaline. 

J.S.2.8 D£TERl\11NATION OF CATALASE ACTIVITY 

CntnlllSc 11etivity \Vil$ determined according to the method ofSinh:i (1971). 

Principle 

Titis method is bnsed on the fact Lh:it dichromatc in acetic acid is reduced to 

chromic acctotc v,hcn heated in the presence of 11102, with the formation of perc:hromic 

acid 115 on unstable intermediate. The chromic 11cetale then produced ls mcnsurcd 

colorlmetrieally nt 570-6 IOnm. Since diehromate hllS no absorbency in this region, the 

prc.scncc of the compound in the ll.S.S4Y mL\lun: docs not interfere ot oil \\ilh the 

colorimetric detcrmlnntion of chromic acetate. The catalnsc prcp:irntion il allowed to 

split 1-1202 for dilTcrent periods of time. The reaction is stopped at o paniculor time by 

the nddition of dichromotclacctic acid mi1<tun: 1111d the n:ma.Jning I '202 is dctcnnlncd by 

measuring chromic aeclotc colorimctrlC11ll y oner heating the rc.iction mixture. 

Rcui:cnu 

I. s•t. 1<2Cr10, (Olcllromatc Solullon)

S,.., K2Cl'l01 (I lopkins 1111d \Villionu, Engh111d) w11.s dissolved in 80ml of distilled

\Ylltcr and mode up to I 00ml with some.
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2. 0.21\1 U202 (Hydrogen Peroxide)

11.SOml or 30% (,v/,v) H20i v.-ere diluted ,vith distilled ,mcr in II volumetric

Oask 1111d the solution made up to 500ml. 

3. Dichron1a1e/acetlc acid

This rcagenl ,vas prepared by mixing 5% solu1ion ofK1Cr}O, ,vith glaciill 11cctic

acid ( I :3 by volume) and could be used indefini1ely.

4. Phosphalc Duffcr(0.011\1, pA 7.0)

3.58g orNo21 LPO� .12H20 and 1.19g NaH2P04.2H20 were dissolved in

900ml distilled ,va1cr. The pH was 11djusted to 7.0 Md dis1illed \\'Otcr \\'35

added to make up lo I litre. 

Procedure 

Colorhnctrk determination or H102

Differcnl amounts of I h02, ranging from 10 10 100 �,moles ,,1:rc token i n  smnll 

lest tubes ond 2ml or dichromo1c/occlic acid ,,1:rc added 10 ench. Addilion of the 

reagent instantoncously produced M unstoble blue prccipitole of pcrchromic acid. 

Subsequenl healing for I O minu1cs in n boiling ,w1cr both changed the colour or the 

solu1ion 10 slablc green due lo form111ion of chromic accto1c. Aflcr c.ooling 01 room 

1empcro1urc, the volume of the rcoe1ion mixture wus mode 10 3ml and the optiCIII dcnsi1y 

mcasurtd ,vi1h o spcclrophotometer 01 570nm. The conocntnuion oflho sto.ndard curve 

,vcrc plotlcd agoinsl absorbancc. 

Dctcrn1lnation or catalasc 11c1i,1ity or samples 

0.2ml of supcmotanl froc1ion of the liver. kidney and 1cs1icular homogcruitc ,,-ere 

mixed ,vith 0.8ml distilled ,voter to give a 2: 10 dllulion. The OSSlly 1n1xturc conlained 

2ml orH102 solulion (SOOµmolcs) nnd 2.Sml ofphosphiuc buffer, pll 7.0 in a 10ml 0111 

bollom fl115k. I ml or properly diluted sample ,,a.s rapidly mixed \\1lh the n:ac1lon 

mixlurc by o genllc s\virling mo1ion at room 1cml)4:ro1urc. I ml portion or the rcoction 

rnhnurc �us withdrawn tlnd blown inlo 2ml dlchroma1c/occ1ic acid l'Cllgcnt 01 60 second 

interval 'The hydrogen peroxide contents of the ,vithdrown srunplc \\'l:Rl determined by 

the me'lhod dcxribed abo�e. 
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Calcul:11ion 

Co.talo.se activity was oblaincd by plotting the Sllllld3rd curve 3lld the 

conccntrolion of the rcmo.ining I h02 \\'llS CXlr.lpolated from the curve. 

H10i consumed= 800µmolcs -H102 remaining 

Cl11D.lo.sc activity • l hOJ consumed 
Mg protein 

3.5.3 De1ermln111ion or ,up:irlate amino lninsfonuc (,\S'I) ocli\'ily in rite scrun, 

AST oc1ivi1y \YaS detennined folto,ving the principle described by Reitman 1111d 

Frankel, (1957). One unit/L of AST is defined as the liberation of lmmol ofpyru"ate per 

minute nt J7"C incubation per titre of scrum. 

Principle 

a-Oxoglutarnte + L-o.spnrtntc - AST-� L-glutnmntc + Oxntoacctate

Aspartnte ominotrnnsfcrase \\'D.S men.sure<! by moni1oring the conccntra1ion of

oxnloacctatc hydmzone formed with 2,4-<Jinitrophenylhydmzlne.

RcagenlJ

Solution I 

Phosphnte bulTcr (IOOmmol/L, pH 7.4), L-asportnte (100 mmol/L) nnd a

oxoglutnrote (2mmol/L) 

Solutlon 2 

2, 4-<Jinhrophcnylhydmzlne (2 mmol/L) 

Solution 3 

0.4 mol/L sodium hydroxide solu1ion (NnOH) 

rrocedurc 

0.1ml of serum sample was mixed with solution I i.e. phosphate buffer 

(IOOmMol/L; pll 7.4), L-115pal1llte (IOOmMol/L) and a--<>xoglutara1c (2mMol/L) nnd the 

mixiurc incub:ued for exactly JO minutes nt 37°C. Then, O.Sml of solution 2, I.e. 2.4-

dinitrophcnylhydnizlne (2mMol/L) was added to the reaction mixture and ollow-cd to 

,tiuld for CXllctly 20 minu1cs 01 25°C. Then S,Oml of solution J i.e. NoOI I (0.4mol/L) 

\\tn: added ond the obsorb3JlCC read against the rcigent bh111k oner S minutes at 546nm, 
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Reagent blank wns pre pored os described obovc n:placing snmplc ,vilh 0.1 ml of distilled 

\\'Iller. 

J.5.4 Oe1crn1h111tlon or Alanlne n111lno tr1111,rcr11sc (ALT) 11cth•lty In the scru111 

Principle: 

ALT octivily \\'llS dc1cm1ined according lo the principle described by Reiiman and 

Frankel ( 1957). 

The enzyme alanine nmino1mnsfcmse catalyse the trnnsfcr of on1ino group from 

l.r11!11ninc 11nd a-oxoglutornlc 10 fomi 1,,.glulomau: nnd oxaloncctalc.

ALT 
L I a-oxoglu1orn1c + L-:ilaninc ---- -pyruvotc + oxa ooccl41e 

The o:-..oloaceUltc fomicd is uns1nblc ond Is quan1ilntlvely dccnrboxylolcd to 

pyruVlllc \\hich is then complexed ,,ilh 2. 4-dinitrophcnylhydnizinc (DNPH) to produce 

on intensely coloured hydrozonc on the nddilion of NoOI I. This coloured complex 

absorbs light 01 SJ0-550nm Thus olnnine nmlnotronsfcrnsc is m=d by monitoring 

the conecnlr.ltion of pynivolc h)-drozonc fomird ,,i1h 2, 4-dinitrophcnylhydmzine, One 

unit/L of ALT is defined ll5 the liberation of lmMol of pyruva1c per minute 01 37°C 

incub:ition per litre of senm. 

RtagtnU 

Solullon I 

Phosplute buffcr(IOOmMoVL, pH 7.4), lrnlllllinc (200w,,lol), and o:toglutanuc 

(2mMoVL) 

Solution 2 

2, 4-dinitropbcnylhydnu.Jnc (lmmoVL) 

Solution J 

0.Amol/LNaOH

Proadare 

0 1ml of � sample \\'IIS mi:trd \\ith ,olution I i c .  pho phate bufT« 

( IOOmmolll.: pH 7 4), IA!anlne (200mmol/L) and a-a,oglutaralc (2.0mmol L) and the 

11luan lncubi•rd (01 euclly 30 minutes 11 J7"C Then. 0.5ml of 10hni(ln 2 I, 2,,1 .. 

�.m,th)druiM (2 Ommnl/L) was ad.kJ to the reactmn m"tuR lJlJ alla"'1d to 
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slllnd for exactly 20 minutes nt 2S°C. 1l1cn S.Oml of solution J i.e. N110H (0.4mol/L) 

were added and the nbsorb4ncc rend against the rcnscnt blank oner S minutes ot 546nm. 

Reagent blank \\'!lS pn:porcd o.s described obove replacing sample ,vith 0.1 ml of 

diSlillcd \\'Iller. 

3.5.S Dctcrn1in11tlon of 11cth•lty of Alkllllnc l'hospbnhuc (ALr). 

Activity of ALP CM be mcnsured using various phosphntc esters o.s substrates. 

The principle is 1h01 ALP h)·drolyscs p-nltrophcnyl phosphate to p-nitrophcnol ond 

inorgMie phosphGtc ot alkollnc pi I. The nitrophcnol formed shows CUI absorbilncc 

mo..'timun, ot 405nm. 

p-nitrophcnyl phosphote + li20-ALP-phosphatc + p-nitrophcnol

RC!lgenu 

t\l.P Rt111:tnt A 

This contained dicth3nolaminc l.214mol/litrc in buffer pll 9.8 and 

0.607nmol/litcr or 11'13i"csium ions. 

t\ Lr Rrai:cnt 0 

This coruined 60.Snmol or p-nitrophcnyl phosphate in o litn: or distilled water 

P nK'f(I u rt 

This was as described by Sigmo Oiognostic;s, (1991). 1110 ALP ragcnts A and B 

"'TI't m4inlllined 11 30°C in a water b:uh oJlcr their constitution. To 2.7ml of the ALP 

reagent A \\'U added 0.05ml or lhc serum sample and mixed immcdiotcly by inversion. 

This was incubucd for I minute 111 Jr/'C. 0.25ml of the ALP reagent B was then odded, 

mixed immedi2lely and Wting the initial absorbonce at 405nm \\ith \\'Iller as reference. 

The incubation was continued II Jr/'C and the absorb:lncc Liken a�n exactly 

afl.cr I, 2 and 3 minlia foUowins the wual absorbancc rc:idllliJ

C.kalatlon

ALP Aclmty (U/L) • /\ x Ty 3 lOOO
ll.4S ,c LP ,c Sv

� 

A • d:.tn;i: In IMOlb:inc-t per m111utc at <IOSnm 

T• • T otJt '1!lume (ml) 
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Sv = Sample volume (ml) 

18.45 2 millimolar absorptivity of p-nilrophenol 01405nm 

Lp • Light path (1cm) 

1000 • Conversion of units per ml 10 units per litre 

3.5.6 Assay for Ul't'll 

The method used for determining urea concentration in the serum of the rots \\':IS

the Urca.sc-Ocrthclot Colorimetric method. Assay kits oblllincd from Rruidox 

l..llbor:itories in the United Kingdom were used for this test 

Principle: 

Ure3 in scrum is hydrolysed by Ul'CllSC 10 a.mmonin which is then measured 

pho10mc1ricnlly by Bcnhelot's renction. 

Urco + 1120 --urca.sc-7 2NI IJ + C(h. 

Nl-11 + hypochlorilc + phenol -7 lndophcnol (blue compound) 

Reagents 

a) Rcogcnl I

EDT/\ (I 16mmoVI), Sodium nilropnwidc (6mmol/l) and urea.sc enzyme (lg/I)

arc mixed together gently and stored nt 2 to 8 °C.

b) Reagent 2

flhcnol (120mmol/l) is diluted ,vith 660ml distilled ,voter nnd stored inn dnrk

bottle 01 2 10 s•c.

c) RcAgcnt 3

Sodium hypochloritc (27mmol/l) nnd 0.14M sodium hydroxide 111C dUutcd \\ith

750ml distilled w111cr ru1d stored In o dnrl. bonlc 012 10 s•c.

d) Urt11 Standard Solution

Procedure:

The reagents were pipcued into test tubes. The mixtures ,,-crc incub.ltcd In the

test tubes al 37°C for 10 minutes. 2.5ml of both Re11gcnts 2 nnd 3 111C then added

10 aJI the test tubes. Inc solutions nrc immcdlotely mtxcd ond incubated once

opln DL 37"C for l S minutes, The colour of the! lndophcnol product formed Is
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stable for Ill least 8 hours and lhus absorbnnce rudings are taken after the 

reaction is complete. The absor�ce of the samples nnd the stnnd3td nrc rc;id 

ngninst the blank 01 546nm. Urea concentrntion in the serum samples is then 

calculotcd as follows: 

Urc.i concentration• Abwrbance of sample X Standard conc:entrntion (mg/di) 
Absorb:>.nCc of stnndard 

\Vhcrc Urea Slllndord Conccntrotion • 80mg/dl. 

3.5.7 /\Jls:iy for Crc:11ininc 

Creatinine is derived from creotine nnd crc4tine phosphate in muscle tissue ond 

may be defined as o nitrogenous waste product. II is excreted from the body in lhc urine 

via lhc kidney. 

Crcotinc is rcg11rded as the most useful endogenous marker in the diagnosis and 

trcotmcnt of kidney disease because its plasma conccntmtion is relatively independent of 

protein ingestion, water Intake, rote of urine production and exercise. Thus, elevation of 

plasma crentinc is indicative of under-excretion suggesting kidney impairment. 

Assay kit obtnincd from lwidox Lnborntorics. United Kingdom ,vas also used 

for this test. 

Principle 

Crcatinine i n  alknline solution n:acts with picrnte to form a coloured complex. 

llcagcnts 

11) llcugcnt 1\lb:turc

This is made up of cqulll ,·olumcs of picric acid ()Smmol/1) and sodium

hydroxide (I .6mol/l) and stored 01 15 to 2S"C for o mQlCimum of S houis

t,) Crcnllninc Stand;nl Solution (lmivdl} 

c) Trlchloroaectlc ncld, TCA (1.lmoVl)

Procedure 

To dC'J)roteinize the scrum Slllllplcs, I ml of TCA nnd I ml of the scrum 50mples 

11rC introduced into lubes. The resulting solutions ore mixed well to c,·cnly disperse the 

prcclpitote 1111d then «nlrifugcd DI 2SOOrpm for 10 minutes. 1110 supcrtllltants arc then 

obtau1cd for OJU1!ysis of the ercntlnine con«ntrntion,. 
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The supcCTlllll\nt and other reagcnLS are then pipened into test tubes. 

The resulting mixture (after following the protocol above) is allow1:d to Sllllld ot 

25°C for 20 minutes. Absorbance readings are then lllkco at 520nm against the blnnk for 

the samples and the Sll\ndard. 

Cn:alinine concentration is calculated from the obsorbancc rcodJngs l1S follo\\'S: 

Crcatininc Cone. • Ab5orbance of sample X 2msfdl 
/\bsorbMcc of standard 

3.5.8 Protocol for Semen Anolysi, 

Sperm from the cpididymis of freshly killed raLS "·ere relc11Scd into the semen

incubation medium. Semen incubation medium consisted of tris-(hydro.xymcthyl)

runinomcthanc (37.85g/1), citric acid anhydrous (21.1 Sg/1) and D(-)fructosc (I Og/1) 

(Roca et al., 2000). These samples \\ere then placed in o \\':tier b:11h 01 37°C. The 

motility ond viability of the sperm samples were estimated 01 0, I, 2 :ind 3 hours by 

visual cXllJTlination under low-power mognifia11ion using light microscope. Live and 

dcnd sperm ,vere estimated using O.Sil. eosin slllin. 

3.S.8.1 Spcm1 i\lotllhy Assay 

A small drop of semen w:is placed on a slide ond dilucnlS (physiological saline 

ond 2.9% sodium citrate buffer solution) were added drop wise until the desired dilution 

,YIIS ob111incd. Cover slips were put on the smear of the sodium eitrote diluted semen ond 

were used for the estimation of spcrmotoro11 motility. Observation wns done ot :,: I 00 

magnification. 

3.5.8.l Llve-Dc111I Count or Eia111lnotlon of Sperm 

Principle: 

The live-dead su1lning principle ls bl\SCd upon the observntion that cosin B 

pcnCU11t0 ond st11in the de.id sperm cells whcre11S the viable cell repel this stain. In order 

to benefit from the live-dead method. the staining should be done \\ithout delay. The 

lh,c-ilcod cowit supplcmcnl.5 rather than replace, the motility tests. 

3.S.8.3 Tc,tltular 1n1l Epldldymal Sperm Number 

Epididymnl sperm was collected by chopping the cpldid)'mls In Sml 

ph}'Jlologlcal sollnc. n,c cpldldynutl spcnn \VIS counted by the method 11.S described by 
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Yoko! et al. (2003). Briefly, the epididymis w:i.s minced \vith nn:nomicnl scissors in 5ml 

of physiological saline, placed in n rocker for I O minutes and incub.ltcd 01 room 

temperature for 2 minutes. The supernatant fluid 25mg eosin per 100ml of distilled 

,vater. 100µ1 of the diluted spenn suspension ,vns tronsfcm:d to each counting chamber 

of the hcamocytometer nnd allo\\-ed 10 st1111d for 5 minutes for counting under a light 

microscope al x200 mngnilication. For testiculCII' spemu11id hC3d counts, the testis \\US

\\-cighcd following the removal of the tunica lllbuginn, and the tissue \\US then 

homogenized. I ml of the testis homogcnnte ,,us removed nnd sonicotcd (l\1eislrich. 

1993), and on nliquot was placed in a hcam:acytometcr to count late spennDlid nucleus 

nnd the dnt.n \\-.i.$ ex pressed as the number of spcnnotid heads per testis. 

3.5.8.4 Sperm l\1orpltology 11nd Pcrccnt111tc Vi111Jility ,u,11y 

Aller sacrific�, the rat te,stiseules were rcmo,-ed immcdintcly and placed in well 

insulated ice box maintained nl 0-4°C. The cpididymis \\1:rc trimmed oITthe body of the 

testes and semen samples collected from the caudal through an incision ,vith scnlpcl 

blnde into the lumen and using 2-4 drops of2.9% buffered sodium citrnte kept at body 

tempcrnturc a.s the fluid. Aliquot of spenn suspension ,vcrc st.11.ined using \\/ells and A,va 

stain for morphologicnl examinntion nod 1% cosln 8 and 5% nigrosine in 3% sodium 

citrate dehydrate for live-<lcod ratio. 

J.S.8.5 Oetermimation or Dally Spcr1n l'roduction 

Dally spcnn production was dctcnnincd wing three frozen left testes from 

control and treated nil/I according to Joyccs, (1993). Briefly aJ'lcr the testes have being 

removed :and \\1:ighed, they ,vcre homogenized for 3 minutes in 25ml of physioiogicnl 

saline containing 0.05% (v/v) Trilon X-100. Sample nliquots of the S.SµI \\'Cre then 

ploccd on the hocmoC)1omctcr and counted twice at >.100 mngnilication under 

microscope to dctcnnlne the nvcrngc number of spcnnntlds per sample. These volucs 

\\Crt used to oblllin the totnl number of spcnnatids pcr testis and this ,vns then divided 

by the testes weight 10 give spcnnntid5 per gram of 1cstes. Developing spcnnD1id1 spend 

4.61 days In nil tcstcs. TI1u.s the Vlllucs for the number of spennatids per testis "'" 

divided by 4.61 to obtain dnlly spcnn production. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



3.5.8.6 Histology 

For morphological studies, testes and epididymides were fued in Bouin's 

solution for six hou.rs, embedded in p:uuffin, and sectioned 01 6µm. 1l1e sectioned \\'ere 

mounted on slides and stoined ,vith hoemotoxylin-eosin occording to Hotchkis and 

McManuus (1961). 

3.S.8.7 Statislle11I Analysis 

All the results ,,-ere subjected to mtisticlll onolysis using An3.lysis of Vllrioncc 

(ANOVA) and Pearson Correlntion Coefficient. Results were regarded signilicont ot 

P<O.OS. It is not signific.int when P�.OS. 

3.6 EX'PERll\fENT SIX 

3.6.1 Oiochemlcal Characterization of the Lablab p11rp11re11s seed proteins 

i\lATERlALS A.ND i\1.ETIIODS 

The groin legumes used for lhls study include the tllrcc vnrictics of lablob beons. 

The source of the lablnb bcllns MS been indicated earlier. 

3.6.2 Protein E:ttniellon 

I 00mg of dchullcd loblob seeds were ground using sterile mortors nnd pestles 

ond ndded into I ml 0.02M borate buO-cr of pH 8.9 contmning 0.SM sodium chloride. 

Extroction ,vns done by keeping the suspension overnight 01 4°C in n refrigcmtor ond 

ccnlrirugJng at 21,000g for 20 minutes (Pedlllino rt al., 1990) 1111d the protein in the 

supcmau1n1 wns collected and se�mted on :i sodium dodecyl sulplutc polyocrylomidc 

gel clccuopborcsis (SDS.PAGB). 

In the protocol ns described by Lcnmmcll, (1970), n stocking 1111d separating gel 

prcpar.ation of 4%, 0.125/vl tris 1111d 12%, 0.375M tris respectively w:is used. Samples 

Including both the lo,v and high range molecular mrukcrs were diluted ot diO-crcnt mtios 

1:3,1:4,l:S and 1:6 (v/v) in loading buO-er nnd run 111 n conslrult ,01t11gc of ISO for on 

hour oner which the gel wns st0incd in  coomosic brilli11111 blue 1111d the molecular 

w.:lghts or the protein sul>-units determined oiler dcs111inlng for 2 hours by o calibration 

ivoph obtoincd using the molecular weight markers. 

The followina proteins \\'ere used ns mllrker proteins. 
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Table 7: l\1olccular \Velght l\larkers 

High range m11rkcr l\folecul:ir weight 
<D11ltons) 

Myosin from rabbit muscle 205,000 

8-GalactosidllSc from E. coll I 16,000 

Phosphorylase b from rabbit muscle 97,000 

Albumin, bovine scrum 66,000 

Gluuunic dchydrogcnase from bovine liver 55,000 

Ovalbumin from chicken egg 45,000 

Glycc!'llldhydc-3-phospholc· 36,000 
dchvdrooeniscs 
Low range marker l\lolccut:ar weight 

(Doltons) 
Carbonic nnh)drasc from bovine 29,000 
ervthrocY1cs 
Trypsinogen from bovine pancreas 24,000 

Trypsin inhibilor from soynbc:ui 20,000 

Lactoglobulin 18,400 

Cl· Lactnlbumln from bovine milk 14,200 

Aprotinin from bovine lung 6,SOO 

Jocc11rd's similarity indc.,c to compru,: the clcctropboretic paucms of the dl!Tcrcnt 

grain legumes GS 11 measure of poncm homology was cnlcu1atcd 11ecording 10 Sneath 11nd 

Sol.al (1973) using the formula: 

Number of lwid§ in common 
Number of different bands+ number of bonds In commmon 

The molccuh1r ,vclghts of the proteins were re:id ofT 11 stnndord graph prepared by 

plotting the molecular weights of some stnndanl proteins ogall\st their relative 

clcctrophorc1lc mobilities. 
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4.1 EXPERThtENT ONE 

CHAPTER FOUR 

RESULTS 

Delern1imllion of the Proxim11tc Analysis and i\lincnal Elcmcol.S in L11bl:ab 

bc:aos. 

lntrodutlion 

The npplic:ition of nulrilional science 10 humans or to gro"ing fo.rm animals is 

founded upon volumes of literature cont11ining chemic:il lll\3-lyses of foods a.nd feeds 

(Ologhobo, 1980). Many of the methods in use today for the analysis of foods arc 

procedures bnscd on 11 system iotroduocd initi11Uy about one hundred (100) years ago by 

two German scientists, Henneberg nnd StohmDJU1 for the lllllllysis of nnillllll feedstuffs 

t1nd arc described as the Proximate Analysis or Foods (James, 1996). This scheme of 

t1nalysis involves the estimation of the main components of o food using procedures th:Jt 

nllo,v o rcasonnbly rapid ond occcptnblc mcuurcmcnt of various food fractions ,vithout 

the need for sophistiC41cd equipment or chemicals. Tcnns such as crude fat nnd crude 

protein arc a rcOcc1ion of the fact thnt the estimations mnde do not ncccss:uily give 11 

mc:a.surc of the lrUC value of the food frnc1ion in question but ore, however, 11dcquo1e for 

most rcquiremcnt.s of the food on3lyst, p:irticu.l111ly in view of the fact that to obtain the 

true value might require procedures in,·olvlng greater t.lmc tllld cost (James, 1996). 

The occumulatcd ,,'Cll!lh of information on nutrient composition of foods and 

focdstuffs for humnn.1 tllld nnlmals must be continually updated (Ologhobo, 1980). Phrnt 

breeders h11vc 11cccp1cd improved nu1rl1ionnl composition as n valid bn.-eding objective 

and arc no,v releasing crop vorie1ics, more resistant to pests ond microbial infcclions ond 

,vith improved compositional ossoy. These varieties must be 1cs1cd chemically lirst tllld 

then biologically, for lhclr ovcrnll nutrition:il chnractcristics in  addition 10 the individual 

nutrient levels for ,�hJch they nre sclcc1cd. The plant breeders also require o constnnl 

feedback on crop, for improved nutrient composition for lncorpomtion into their 

brccdln11 objectives. 

Thci move from traditional, cl:wicol or "wet chcmlslr)" techniques to modem 

lnstrumcnllll methods 1w 1101 nc:ccssorily meant that the tmdltlonnl method.I hnvc been 
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discontinued since, in many insl:lnces, iDSUUmeotnl methods require an initial calibralion 

of the instrument against results produced by the traditionnl methods (James, 1996). 

The choice of methods used for the analysis of foods is dependc:nl on II number of 

factors. Their desirability or other.vise needs 10 be considered in deciding on 11

particular analytical procedure. They ore: (i) Precision. (ii) Reproducibility, (iii} 

Accuracy, (iv) Simplicity of operation, (v) Economy, (vi) Speed, (vii) Sc:nsitlvi1y, (,<iii) 

Spccilicily, (ix) Safety and (x) Official opprov:il. 

The cvcntu:il choke of a mcrhod will thus depend on ,�hieb of the above foclors 

is most crilicol. In moucrs of dispulc or involving legisln1ive requirements, 1hc use of on

officially approved method could be of utmost imponancc, \\hile for the purposes of 

routine analysis for quality control, speed, cost and prttision could have n more 

importnnt bcnring (James, 1996). 

This study was done lo give n knowledge of the proximate compositions of the 

lhrcc varieties of loblab beans (lAblob p11rp11reus). 

Procedure 

The procedure is as reported under Methodology in section 3.1 

Prorlm11tc Co1nroslllon Is shown In Tobie 8 bclow 

Tobie 8: Proximate Composition of L. purpureus seeds varieties 

Sample %Crude ¾Crude %Crude %AJb % Nllrotcn Cnn,t 
rrotcln 1'11 Fibre Free Encrry 

&ltnrt {Kt1tfi:) 

R.ongal • 24.lS 9,74 12,69 04.21 )9.27 •J.10

Drown :t0.2l t0.74 t0.12 i0.15 t0.40 10,lS 

Ron,al lJ,10 9.S6 ' 13.12 l.97 40.29 2.9l 

Whh• 10.10 :ill.JS iO.lS 10 IS 10.u 10.S9

Hl&lw,vnh 22.7.S 9.6) 12.98 4.ll '40.J9 )00 

01Kk :tO.Sl 101, :ID.l.S :lO. ll iOJI 10.26 

Mesn:t, llJl 9.6-1 l2.9l 412 39.9l 3.00S 

SE.\t :t O..S2 ± 0.6S +O 14
- ±0 14 ±Oll ±OJ) 

' 
• S1gnlncan1 01 P<O,OS

"hOry % 
M1t1tr �lohture 

19.96 10 04 

10.Jl 1021 

'90.(),1 9.96 

:tO 40 :t0.04 

1917 '10 ll 

:ID.19 ;tO 19 

19.96 10.04 
:t;OJl ± 0 .  l S 
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Rongai brown recorded the hishest crude protein of24.15% \\hile Highworth black 

records the least having 22.75%. For crude fat, Roogai brown had the highest of9.7-'�' 

while Rongai white had the least of 9.56%. For crude fibre, Rongai \\hitc had the 

highest of 13. 12% while Rongai brown had least of 12.69%. For the Ash content, 

Rongai bro\vn hod the higheS1 of 4.28% while Rongni \Vhitc had the least of 3. 97%. 

Nitrogen Free extract shows that High\vonh black had the highest value of 40.3�, 

while Rongai bro\vn had the least of39.27"/o. 

For Gross energy, Rongai brown had the highest h3ving 3.tOKail/g \,hilc 

Rongai while had the least of2.93KcaVg. Dry matter reveals thnt Rongni white had the 

highest of90.04o/o \vhile I lighworth block had the least of89.87%. The moisture content 

revealed that the Highwonh black had the highest of I0.13o/• while the Rongni white h3d 

the least of9.96%. 

l\tlncr:il elements In L. p11rp11re11S sccdJ u sho1n1 In Table 9 

T bi 9 Ml a. e IICMI I El 

S11mplc !'vii!¾ 

Rongni 0.34± 

Oro,vn 0.02 

Rongoi 0.34± 

\Vhlte 0.02 

Highwonh 0.34± 

Block 0.01 

�ICllll.:!:. 0.34± 

Sl!�I 0.01 

I L.cmcnu n 
C11% 

0.67:!: 

0.01 

0.67± 

0.01 

·0.71+

0.01 

0,70:!: 

0.01 

• . • S1gn1fiCllllt 01 P<0.05 

d n11m11re11s sec 1

N11°/4 K"/4 l\lno/. 

0.18+ 
-

1.53± 0.08:!; 

0.01 0.01 0.01 

0.18± l.53± 0.08+ 

0.01 0.01 0.01 

0.17± •1.s9± 0.05± 

0.01 0.03 0.01 

0.17.:!:. 1.57± 0.07± 

0.00 0.02 0.01 

r•t. Fe 

(ppm) 

0.48:!: I S1.0:!; 

0.01 1.01 

0.48± I 57.0:!; 

0.01 1.01 

•o.ss± • 168.0+
-

0.07 0.01 

0.50+ 160.00± 

0.03 2.71 
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The magnesium content rec-0rded O .34¾ for all the three varieties of lablab 

beans. The calcium contents of the l'll\V lnblab seeds ranged betwtcn 0.67% in Rongai 

brown and Rongai \vhitc to 0.71% in Highworth block. The sodium content ranged from 

0.17% in High\vonh black to 0.18% in Rongoi bro\vn and Rongoi \�hite. The most 

abundant clement In all the three varieties of lablnb seeds is pol11.SSium, ranging from 

1.59% in Highwonh black to 1.53% in Rongoi brown and Rongai white. Manganese 

content mngcd from 0.05% in Highwonh bl11tk 10 0.08% for both Rongoi bro1\11 and 

Rongai white. The phosphorus content ranged from 0.48% in Rong;i.l Brown and Rongoi 

white to 0.55% in  Highwonh black. The concentration of iron mnsed from 157 pans per 

million (ppm) in Rongai bro\vn and Rongai while 10 168 ppm In High\1'0nh black. 

Conclusion. 

This s1udy reveals 1001 Lobfab p11rp11rc1is has some qualities and potcnlials 11bove 

other common legumes like lhe co11j>C3, soyobcan and plgeonpca., as mMifes1cd in  its 

high crude fibre ond crude protein content. EITons should therefore be devoted to 

conducting more rcsclll'Ch to extend both technical and practiCIIJ kno11ledge about 

IAblab purpurcu.s so thnt its full potential moy be achieved. This legume should be 

exploited os food supplements because of their potentfols os rich protein sources. 

-1.2 EXPERli\11':NT T\VO

Quantlncation of the ,\otl·outrltlonal Facton ood Phytochcrnlc�l Anlll)•&e, of 

tl1c L11blnb bc11nJ, 

Introduction 

A major factor limiting the wider use of many troplC41 plants ls the ubiquitous 

occurrence In them of II diverse ninge of nolurnl compounds c:opablc of precipilllting 

dclctcriow effects in m1111 and animals (Os;igie, 1998; Parizo, 1996). �lanifcsllltions or 

toxicity range from severe reduction in food ln1llke and nutrient u1lll1.ation to profound 

\\'tia),t loss, ncurologiC41 e!Tccts, one:! even death. 

Compounds which act to reduce nutrient utilization and or food inlllkc arc oflcn 

referred to o.s onti-nutrition11I foclors (ANF). Legumes ;ind other pl11111 foods cont11in 

significant 11mounts of toxic or lllltlnutritlonnl substance,, although legumes nrc 0
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p;uticularly rich source of these natural ioicicnnts including protease inhibitors, s.iponins, 

hacmagglutinins, tannins, cya.nogens etc (Parizo., 1996). Although toxic compounds a.re 

\vidcly distributed in the plant kingdom it is generally considered th:it tropical legumes 

contain a more complex llffllY of these substances than other crop species. Some of 

lht5e substances reduce the nu1rition:1I vQJue of foods by interfering \vith minetul 

bioavailabilily and digestibility of proteins l!lld carbohydrotcs. The toxic factors may 

occur in all pw of the plant but the seed is norm:illy the most cooccolmtcd SOW'CC.

Consequently, most legume grains are highly toxic to animllls if fed \vithout adcqUlltc 

processing. The levels of deleterious substances in tropical legumes vnry \vith pl:lllt 

specie and cultivar (Osagic, 1998). Knowledge of toxic substances na1ur:illy present in 

plants thlll arc or mo.y be used as food arc ncccs.snry so as 10 be able to know the 

possible side effects of consuming plants 1h11 contain Lhcm either by improper 

processing or ignorantly as in field conditions in cases of g1'32ing anim:ils. 

Procedure 

The procedure is as rcponed under l\,lc1hodology in se<:tion 3.2 

The rtJull or the Quo.ntlnc.-atlon or the AntlnutrltlonGI FGctors Is shown In table 10 

below. 

Tublc 10. Qu11nt1ncatlon or1hc Antlnutrl1lon11I Factors 

Sample TIU/m1t HU/mi: Cynoi:cnlc Oialalcs Phylnlc:, 
prottln Cl)'cosldts mg/g mg/g 

Rongai •44.8 23.7 185.0 9,3 13.6 
Drown +0.51 +o.10 +0.89 +OJ6 -+-0.27 
Ronpl 31.6 18,7 175.0 8.2 14.4 
\Vhltc +-0.21 +0.17 +0.00 +0.12 +0.06
Hi"'wonh 39.S •28.6 • 195.0 ·9.8 14.0
Black +0.29 +o.06 +o.57 •0.17 +0.00
Mean± 38.6 23.7 185 9.1 14.0
SP..1,1 +0.36 +0.11 �049 +0.22 +0.11

• SigrufiCMt Gt P<0.05 

Tannin Saponlo Allallolds 
mg/g mi;/g rui:fi: 

•4,7 11.3 4.8 
t0.06 + 0.17 +0.12
3.S 11.6 J.7
+0.84 +0.06 +0.IS
•1.2 • 12.1 ·6.8
+0.81 -+ 0.06 +0.15
.\. I 11.7 5.1
+0.57 +0,09 + 0.14

Tryp$ln inhibitor unit rcvcolcd that Rong11I bro\�TI hnd the highest vnluc or 

44.8_!-0.57tiu/mg protein \�hilc Rong11I \�hhc had 1he least value of 31.6,!.0 . .  21tiu/mg. 
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., 

Values of Haemagglutinin revealed 1ha1 High\\-orth black had the highest "aluc: of 

28.6±().06HU/mg ,vhile Rongal ,vhite had the least value o f  18.7±.0.171-fU/mg. For 

cyanogenic glycosides, High\',orth black had the highest value of 195.0±0.57mg/g ,,tuk 

Rongai ,vhite had the least value of 175.0()±0.00mg/g. Ox11lotc: content shows th:it 

Highv{orth black had the highest value of 9.8+o. J 7mg/g while Roogai ,vhitc had the 

least value 8.2±.0.12mg/g. Phylllte content sho,,-s !hat Rongai ,vhite had the highest vnlue 

of 14.4+ 0.06msfg v,hilc Rongoi brown had the least value of IJ.6±().27mg/g. 

Tannin content slio,vs that Rongai brown had lhc highest vnlue or 4,7±.0,06mg/g 

,vhile Rongai ,vhitc had the least vnluc of J.S±.<).84mg/g. Saponin content shows that 

High,vorth black had the highest value 12.1±.<).06ms/g ,vhilc Rongai bro,,11 hoa 1.hc least 

vnluc of l l.3±0, l 7mg/g. AlkDloids c-0ntcn1 revealed thal Highworlh blnek had the 

highest value of S.l+o.14mg/g while Rongai white had the least ,'llluc ofJ.7±0, ISmg/g. 

-1.2.J Phytochcn1kal Screening of lablab p11rpur�us seeds 

lntroducllon 

Phytochemicals arc plant chemicals or more appropriately defined as bioactivc 

non-nutrient plant compounds in plant foods that hnvc been linked 10 reduce the risks of 

major chronic disenscs nnd cllllCcrs (Jing cl al., 2009). Phytochcmicals in planis can 

have complementary and overlapping mechonisms of action. including gene expression 

In cell proliferation, cell differentiation. oncogcnC5 and tumour suppressor genes, 

induction of ccll-<:ycle 11rrcst 1111d apoptosis, modulation of el\l')mc 11ctivi1ics in 

detoxification. oxidation and reduction, stimulation of the in1mwic system. regulation of 

hormone mctnbolism; ns ,,-ell ns antib:lclcrial and antiviral effeclS (Sun cl al., 2002). 

These naturol compounds In planlS belong 10 diffcrcnl molecular families which

have various properties to human and 11nimals. Some =rchers arc stud)'ins 1he

nclivilics or these molecules with a vle,v to determine !heir use: in clinlcol medicine.

(Ouplll and Kohli, 2010). The identification ofthc.se compowids In pl11111S an: of interest

because of their bcncficlnl crreclS 1111d this s1udy was therefore designed for this purpose.

Procfilurt: 

The procedure: i., 115 reported under Methodology in scc1lon 3.2.2.
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PHYTOCHEl\llCAL ANALYSES is shown in Table 1 I bclon• 

Table 11 Phytochcn1ical Analysis or L purpur�us seeds 

Analysis Rongtti bro,vn Rongai ,vhite Highv,onh bh1ck 

Alkaloid Positive(++) Positive(++) Positive ( ++) 

Cardenolides Positive(++) Positive(++) Positive (++) 

Anthroquinones Negative(-) Negative(-) Negntive ( ·) 

Snponins Positive(+++) Positive(+++) Pos'itive (+++) 

Tnnnins Positive (+++) Positive(+++) Positive(+++) 

Pbytochcmical onalysis shows thnt olk:Dloids, c:IU'dcnolidcs, snponins and tannins were 

present in all the three vnricties of lablnb bcnns. 

EXPERLl\fENT THREE 

4.3 Nutritlon11I Studies or L11blab bcan3 11s affl'ctl'd by the lnhcrcnl ,\nll-

nutrlllonal factors. 

lnlro,luellon 

Legumes for cxnmple, co,vpca. soybc411, pigconpcn and limabcnn CllII be conside�d 10 

be very imponont in the Nigerian diets bcc:ausc they arc grown and used as slllplc food 

commodity (Ologhobo. 1980). Oecnusc the principnl elements in the Nigerian diet 

makes its nutritionnl quoli1y undcsiroblc, legumes come in os the most important source 

of protein. Accurutc analysis of the nutrients conlllincd in them, Is a prerequisite for their 

most crTectivc utillzntion ond n basis for their nu1ri1lonnl enhancement. Abekc et al., 

(2003) rcponcd that most formers "ould prefer 10 feed raw lablob bcons 10 chicken In 

order 10 eliminate the cost of tl'IIJ\Sporting the row be.ins to the processor and also 10 

climln:uc other handling co�ts like hcllting. Lillie lnfom1ation is ovniloblc In this nrcn, 

especially with regards 10 different vnricticJ ofloblab bc4ns (Lablab purpurcus), n IIC\�ly 

mtroduccd legume 10 Nigcriii. cultlvntcd for food/feed, In humans and onin11tls 
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It has been realized that the "available" as opposed to the totnl nmino acids of a 

feeding stuff is more important in dctennining its value in a diet (Ologhobo, 1980). This 

has led to a series of investigations on methods of determining tho available as opposed 

to the totnl amino acids in protein. This present study ,vas designed to supply oddition41 

biological information on the three varicllcs of lablab beans {Rongni brown, Rongw 

white and Highworth black) ond to aucmpt to cstnblish the effects of the inherent 

ontinutrition:il factors in them as they existed in  the ra,v suue. The main criteria for 

judgement :1rc (i) change in \\-eight (ii) feed inUlke, (iii) protein efficiency ratio. (iv) net 

protein ratio, (v) protein retention efficiency. (vi) feed conversion efficiency and (vii) 

protein intake. 

Procedure 

T\\-cnty five ,vcanling rats of Wisll1r strain oblllincd from the Animnl House of 

the Faculty of VctcrinOI)' Medicine, University of lb:id:111 divided into S groups were 

used. The rats ,veighcd 68g to 80g, the c;iges were numbered and the rots ,,-ere housed 

indivldually in mctobolic cages ,vith o ,virc screen bouom loaited at the Dep:uunent of 

Animnl Science, UnivcMilty of lb:idon. The cages \\'Crc provided \\ith odequnte devices 

for collection of fneces and urine of the rots they housed. 111c compositionof the 

standard rcfc:n:ncc diet and b:isal protein-free: diet is st10,vn in Tobie 4 obo,-c. 

The feed \\'35 placed into smnll pots designed to minimlu scattering of the feed. 

Fine ,vlrc screens ,vere ph1ccd in the plnstic tr:iys below the cages 10 collect the focccs 

and spilled over feed, and to allow the urine 10 drip on to the troy belo\\ ond be finnlly 

collected in o smoll urine cup. The spilled feed ond fncecs \\'Crc scpM11ted by bond 

picking which enoblcd the separation or the �rticlcs of hnir from the spilled fNl<l nnd 

faeces. 11,c onimttls \\ere divided on the basis of their bodY',-eighls into five groops or 

five rots coch, such thlll the mean initlol \\eights of each group \\'Crc ldcn1ie11I. The first 

three groups rcceh,:d the three varieties of the ru,v loblnb bc;lns while tl1e fourth group 

received II reference protein diet for compnri5on. and served os control and the fif\h 

group received O t,:i.sol protein-free diet All the diets ",:re scf\cd to the rots i n  ground 

form oiler proper mi,cing. The rots "-ere fed IOg cxpcrlmenllll diets per do)' ond feeding 

v.-as done for 7 dllys, A Ocr 11 3-<111ys period, foccnl samples were collected quonlitnthcly 
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daily for 4 days, bulked for each rat, \veighed, dried at I OS
O

C for 24 hours, groimd into

po,vder lUld stored occording to the method of Pastuszewska et a/,(2003) I\Jld of Agbcde 

1111d Aletor,(2004). Duplicnte samples of faeces and diets \\"CIC tnkcn for nitrogen 

detcnnination by the Kjednhl method (AOAC, 1995). The feed consumed dnily wus 

obtained by \\1:ighing the feed given and subtr11cting from it the \\>t:ighl of ,vh:itevcr feed 

remained in the dish together ,vith the spilled over feed oner 24 hours. The ,,-eights of 

the rats ,verc obtained ot the stan of the experiment DJ1d on the seventh day. 
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Results of lhe Nutritional Studies on L. purpuretis Seeds is sh0\\11 in T:ible 12 

belo,v. 

T11ble U: Protein Quality Studies on L p11rp11re11S Seeds

Sample Initial Final Change Feed 
B\V B\V (g) In Intake 
(g) weight (g)/week 

{o\ 

Control 70.6± 87.0± 16.4+ 39.44± 
2.61 3.08 2.70 ).S2 

(18.90) 
Rongai 75± ·48.4± 026.6±

019.1+ 
Brown s.o S,46 I.S2 1.24 

/JS.SO) (St.Sn 
Rongai 71.0± 042.0± 029.0± 0 21.S±
\Vhitc 2.6S 4.64 2.6S 2.60 

(40.85) 140.42) 
Highwonh 74.0± 049.0± •25.o± •lJ.2±
Dlack 4.18 6.52 S.00 1.25 

133.801 (41.181 
. 

• Signilicnnt ot p<0.05 0 o/o 011Tcrcncc

Key: 

PER: Protein Efficiency Ratio 

NPR: Net Protein Rotio 

PRE: Protein retention Efficiency

FCE: [lccd Conversion Efficiency

PER 

•.1. 

1.02+ 
0.22 

•0.10±
0.00
(90.20)
0009+. 

-

0.03 
(91.18) 
·0.08±
0.03 
(92.1"' 

NPR 

-,,. 

S.40±
0.38

00.1 I+ 
0.01 
(97.96' 
00.10± 
0.00 
198.1" 
•o. 10+
0.00 
198.15l 

PR.E 

.,,. 

86.18± 
S.80

., 70 +. 

-

0.14 
(98.03) 
• 1.60±
0.00 
(98.14) 
., 6-1+ . 

-

0.09 
(98.10) 

rct Protein 
-,,. lnlllke 

(g) 

41.8± 1617± 
8.98 14-1.00

•t.40± ·-161.4±
0.13 29.90 
(96.6" (69.16) 
•t.30± •s-13+

-

0.17 60.24 

196.891 (66.42) 
01.10± 0528± 
0.19 28.49 
197.3n (67.35) 
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All the rots fed the three varieties of l:iblab beans recorded signlfictUJt decre:l.SCS in fuml 

body \\l:ights as compared lo the control rats ,vilh the rots fed lhe Rongui ,,hire giving 

the highest body \\'tight decrease of29.0g. For lhe feed inmkc:, all lhe rots fed Lhe IBblLib 

beans recorded decreases, ,vith rots fed on Rongai brown having lhc least feed intake of 

19.tg/,veek. For lhe PER, all lhc rats fed on the labh1b bcons also produced signifiC3111 

decreases as compared lo con1rol rats ,vilh rats fed lhc Hig\\'Onh block giving the least 

value of 0.08%. For lhe NPR. all lhc ruts fed lhc lllblob bc:in.s also produced signiliC311t 

decreases ,vilh rots fed Rongni ,vbitc and Higti,,-onh black producing lhe lcnst value of 

0.10"/o. for the PRE. all lhe rots fed the lnblab bcans also produced significnnt 

rcduclions as compared ,villi control rots ,vith lhe rats fed lhe Rongai ,vbile producing 

llie least value of 1.60"/o. For the FCE, all lhe rats fed llic loblab beans recorded 

significant dcc:rense.s ,vith rats fed liigJ\\vonh block recording the lcnst value or 1.100/o. 

Alli the rots fed the three v.irietics of lablo.b bc:in.s produced significant reductions in 

protein intnkc as eomp:ircd ,vith control rats \\ith the rats fed the Rongai bro,vn variety 

producing the least protein intake of 461 .4g. 

The results of protein quality studies sho,,11 above reveal that there were 

signllieant decreases (P<0.05) in lhc final body ,,eight, feed intake, protein efficiency 

ratio (PER). net protein rotio (NPR), protein retention efficiency (PRE), feed conversion 

efficiency (FCE) and protein intake in the rots fed the three varieties of loblab beans 

compared \\ilh the rots fed the control dicL 

Concluslon 

The slgnificnnt reduction in the vnrious panunctcrs used for the nulritiolllll 

evnluntion of these three vnrictics of lnblab beans could be attributed to the presence of 

the antinulrition:il foctors inherent in lhcm ,,hich reduces the nutrient intake and 

ulilizntion by the rots. 
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EXPER�tENT FOUR 

4.4 To:ticological ccrecls of cbe La blab purp11rtus seeds 

Introduction 

The discovery that some of the common plants consumed by m.on and animals as

food and concoction possesss deleterious effects oppcllI'S to be gro,ving in recent times

(Oyeycmi et al., 2007). 

Although members of the Lcguminosoc enjoy ,videspread use as protein sources

in human and onimtll nutrition, it hos long been established that ingestion of these pl11nts

in the ra,v state produces vnrious biochemical and physiological responses, usually

accompanied by  gro,vth inhibition. The depression in grow1h is  believed to be o

consequence of inefficient utili7.3tion of diclllr)' nutrients (Brumbilo et al., 1978;

Sontidrinn, 1981) coused by the presence of ontinutritionnl fuctors in kidncybc:ln, such

as trypsin inhibitors, cyonogcnic glycosides, h:lemngglutinnins (leclin), soponins 11nd

tannins (Eggu,n, 1980; Licner, 1980) . Ho\\-evcr, the 11clual mode of action of these

nn1lnutri1ion11I factors remain lf111lcly unclear.

The effects of mnny poisonous substances in humllOS 11nd nnimols oncn mnnlrcst

in the production of typical clinical symptoms and gross nnd histop:ithologic lesions in

the tissues. The lesions of poisoning nrc reported lo be rurcly chnrac1eriS1ic.

Nevertheless, the findings 01 autopsy ore rcponcd to provide definite clues 10 the muure

of the poison (Clarke 11nd Clarke, 1975). A vnluoble 11djunc1 to the clinical diagnosis of

poisoning i s  the dcterminntion of  scrum enzymes, ,vhich involves the dclcctlon of

eniymcs in 1hc scrum or plnsmn whlch nrc nom1nlly confined to the tissues 11nd \\•hose

activities or conccnLrOlions 111c normally tow in the scrum or plt1Smo (Schmidt and

Schmidt, 1967). The poisons, when in sufficient concentration kill the tissue \\hich

they come ,n conlJICt ,vilh or if the net ion is milder, the)' injw-c the tissues IIJld inhl3tc an

acute lnflommotorY rcnttion. In 1oxit0logicol studies, therefore. the most impon11n1 

C\ ldcncc of loitlcity, ,viii be the observation of clinical symptoms and gross p:11hologic

tcsionJ In the tissues of the offcctcd lllllmals. Est4pc of enzymes os II rcsuh of the

disruption of  the hcp:itic p.ircnthymo lcw to nccrosi1 ond nllcrcd mcmbran«:

pcrme2bllity n,i, coiucqucntly affcctJ the conccnlrotion of ccr1llin liver enzymes
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(Kaneko, 1980). The level of tissue damage cnn then be funher evolU3ted

histop.1thologically. 

\Vhile I.he 1oxicological effects of mos1 other legumes hove been very ,videly

studied, biochemical and palhologicol effects of loblob beans (Lablab pwpureus) on1i

nutritional factors hove not been '"ell documented. This study ,vos therefore carried out

to evolu:ne the biochemical and p.11.hological effects of the lllblob beans in lhe rot.

Procedure 

T\\'enty ,vconling mole albino rots of the \Vistar slroin oblllined from 1he rot

colony of the Department of Physiology, College of Medicine, Univcrsi1y of lb;idon,

\\ere used for lhis study. 

The rots ,vilh overogc body-\\-elghts ofoboul 130-ISOg \\-ere randomly selccled

ond housed in stoinlcss-s1eel individual mctllbolic cages {Associated Crate Ltd, England)

located 01 1hc Animal House oflhc Dcpartmen1 of Animal Science, University of lbndon.

Five rots were pul on c:.ich test diet. The experimental diets con1oined ro,v loblob beans;

rongai while, rong11i bro,vn, and highwor1h bhlck vorielics obtoincd from RClvlD unit of

I IT A, lb.ido.n. The rots in the con1rol group were fed rot pellets manufoclured by Bendel

Feeds and Flour Mills Ltd, &lo Suite. The composition of the control feed is rcpor1ed in

Tobie 5 under section 3.4.1.

The feed ,vos placed In small bowls firmly ouached 10 the cages 10 minimitc:

spil!Gge and sconcring. The spilled feed wn.s collected in lhe conlllincrs placed under lhe

individunl c:.iges. The cxpcriment11I animals were fed \\ilh the normal rnl diet for seven

days and given woter ad llbl/11111 10 ollo,v for occllmntlzatlon of the rots. The experiment

to.stcd seven doys during which IOg of feed were given daily but \\"illcr was offered ad

libilum. The feed \\ere weig)lcd using mcttler electronic balnnce {Meller Pl\,1 4000). 

Daily feed consumption ,vns computed by 00llcc1ing spilled feed ond \\"eighing it

nlong with the feed remaining in the bowl. This wns subtracted from IOi: 10 give the

acl\131 dllilY feed consumed. \Voter ,va.s offered In well wnshcd plastic drinking bonlcs

\vith ehangcs of wnter mode every other dny to prevent b.1cterinl and fung11I growth.

r� output and tCl\lU� \\ere vbunlly examined 05 excess pcllcls passed per anlm:il ptT 

cage 
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Table IJ: Hoanotologic:il P'1lll/Tlclcrs ofrnts fed \\iilh L. purpurmu Seeds

Sample 1rcv 
•1.

ContrOI I 43.6±
1.34 

Rong:ii 
Brown \

•J0.40±
I .52 
30.28 

Rong.ii 
\\'bite \ •

JS.4±
1.52 
18.81 

Highwonh \ 
032.4±

Black 1.82 
25.69� 

• Signific:u\l 111 P<O.OS
PCV: Pocked Cell Volume
RBC: R£d Blood Cell

RDC 

xJOu/L

9.36:!: 
0.6S 

·-- ·-

Hb· H=noglobin Concen1ra1ion
MCV: Mc:111 Corpuscular Volume
MCI-I: Mc:in Corpusc:ul:u Haemoglobin

r.tCV 

46.75± 
3.32 

·9.0+ •60.78±
-

0.74 5.07 
34.21 23.08 
•t t.60± 054.90±
0.5� 3.11 
15.20 14.85 

• 10.10± •s624+-

0.24 2.40 
_, 10\ /tl:.. lil"T\

MCHC: Mc:in Corpuscul:ir Haemoglobin Concentration

\VBC: White Blood Cell 
lymph.: Lympbocylcs 
NCUL: Ncuaophils 

Mon.: Mooocytcs 

108 

l'\ICRC \\'IJC 

dL xtO'IL 

31.50± 16.80± 
1.70 t.05
029.70± •8.78±
3.35 0.62 
5.71 47.74 

032.82± •t2.S6±
2.14 0.44 
4.02 2S.24 
0 33.11+ -

010.78± 
2.10 0.30 
(4.86) (3S.83' 

Lyo1ph Ncut 

xtO'IL xtO'IL:
10.28± 6.44+

-

0.87 0.30 
•J.16± •0.06±
0.54 0.05 

50.9.3 100 
04.30± 0.00± 
0.49 0.00 
33.23 co:

07.68± 03.43± 
0.24 0.15 
(25.29) (46.74: 
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All the rats fed with the three vurietics of lablab beans recorded signifiC311t decre4SCS in  

the level of  PCV, RBC and Hb concentrations. The rats fed \vilh the Rongai brown vuriety 

produced the least values of PCV (30.400/4), RBC (S.02:<1011
/L) nod Hb (9.0g/dL). All the rots

fed \vith the lablab beans recorded significnnt increases in the level or MCV. The rats fed \,ilh 

the Rongai brown vnriety hod the highest value or MCV (60. 78fl). All the rots fed \\ith tl1e lablab 

beans also recorded significant increases in lhe level of MCH. The rats fed ,vith Rongni ,,nit.e 

and Highworth black vnrieties produced the highest values of MCH (I 8.03pg) nod (I 8.60pg) 

respectively. For the MCHC. only the rots fed ,vith the Rongai bro\\'D vuricty produced 

significant decrease of 29.70g/dL, ,vhile the rats fed the other vurietics recorded significant 

increases in MCHC. For the levels or \VBC, circulating lymphocytes and neutrophils., all the rots 

fed \Vilh the loblab beans recorded signifiau,1 reductions. The rats fed ,vith Rong.ii brown v:iriety 

produced the leost values or \VBC (8.78 x 109/L), lymphocytes (S.68 x 109/L) and ncutrophils 

(3.16 x 109/L). 

109 
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Table /4: Scrum Biocl1cmic:il Par.uncrcrs of nus fed witb L purpurt!US Seeds 

Sample ALl' AST 

(U/L) (U/L) 

Control 77.00;!: 94.70± 
2.65 11.85 

Ronglli •J.it.7� •266.50±
Bro\\11 35.42 21.69

(77.47) (64.47)
Rongni • 155.00;!: • 173.50±
\Vhitc 2.9-1 11.12

(50.32) (45.42)

Highwonh • 177.00± •2J5.50±
Olack 6.38 10.08

(56.50) (59.79) 
Significant 111 P < 0.05 

ALP: Alklllinc hosph:lt;ise 

ALT 
(U/L) 

2425± 
3.86 

·74.50±
4.7)
(67.45'
·40.75±
3.5
(40.49)

·53.75±
1.89
(54.88)

AST: Asp:uuuc Aminotramfcrase

ALT: Amninc Aminotmnsfcrusc 

GGT: Gamm�-Glul4mine Trunsfc.l'llSC 

C?C3L:C� 
Alb.: AJbwnin 

Glob.: Globulin 

BW: Body wi:ight 

GGT 

(uoJl/mg 
nrorcln) 
I 0.50.± 
1.00 

·29.8±
2.95
(64.77)
• 13.8+
1.64
(23.91)

•21.s±
0.60 

(51.16) 

Un• 

(mg/dL) 

34.75± 
7.5 

·89.00

± 5.00
(60.96)
045.67 
± 1.53 
(23.91) 

·65.50
+ ).87
(46.95)

110 

Cruc 
(mg/dL) 

0.45± 
0.06 

•t.14±
0.05 
(60.53) 
·0.53±
0.05
(15.09)

•o.83±
0.05
(45.78)

Tollll Alb. Glob. fniliDI. Final 

Protein (mg/dL) (mg/dL) 8.\V B.\V. 

(me/dLl {p) (.:) 

80.15:t 47.8± 33.5± 137± 181.60± 
2.99 2.06 4.().1 4.50 4.63 

(32.55) 
043.8± 028.4±1 • 15.4±2, 168;!:8. •128+

-

2.68 .67 19 37 13.03 
(45.76) (40.52) (54.0)) (23.8 I) 
•54.o.± 025.6;!:2 028.4±2, 175± • 125±
3.16 .61 61 5.0 20.62
(33.1)) (46.)9) (15.22) (28.57) 

•53,25 ·33.5±I •19.8±1. 160± •124+
-

±2,75 .91 71 7.07 18.20 
(34.06) '29.84) (41.04) (22.50) 
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All the ruts fed with the three vo.rietics of lablab beans recorded significant increases in 

the values of ALP, AST, ALT, GGT, Urea Wld Creatinine. The rats fed the Rongu.i 

brO\\'fl variety recorded the highest values of ALP (341. 75U/L), AST (266.SOU/L), ALT 

(74.SOU/L), GGT (29.8 unit/mgprotein), Uren (89.00mg/dL), and Crentininc 

(1.14mg/dL). There ,vere signific11nt reductions in the concentration of tollll protein, 

albumin and globulin in nil the rats fed ,vith the loblob beans. The rots fed the Rongni 

bro,vn recorded the least value for 10111! protein (43.8mg/dL), Rongal \\hitc rats recorded 

the least value for olbumin (25.6mg/dL) and Rongai bro,\11 rats recorded the le:ist vnluc 

for globulin {I 5.4mg/dL). 

4.4.1 liistop11thoto21 

LIVER 

Rongoi Oro,vn: Severe diffuse necrosis of hcpatocytcs (Pl3tc I) 

Rongoi \Vhitc: Mild congestion of hepatic blood vessels (Plate 2) 

High\\'Orth Block: Mild congestion of hcpotic blood vessels (Plate 3) 

Control: No significMI lesions \\'Crc found (Plate 4) 

KIDNEY 

Rongoi Oro,vn: Moderate congestion of blood ,•csscls (Plate 5) 

. . d nseulnr congestion ond focol lmcmorrhogcs (Plate 6)Rongo, \Vhne: Mo emte v 

d gcslion ond mnrked tubuh1r dcgcncmllon ,vith presenceII igh,,'Onh Olnck: /lllo crote con 

of protein (Plate 7) 

11 I 
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Control: No significant lesions v.1:rc found (Plare 8)

TESTES 

Rongai Bro\Yn: Degeneration nnd necrosis of genninru epithelium (Plate 9) 

Rongai White: Mild diffuse dcgcncra1ion and necrosis of gcnninnl epithelium (Plotc I 0) 

Highv.,onh Block: �lild degeneration of seminiferous epithelial cells ,vith very re,v cells 

present in the tubules (Plate 11) 

Control: No significnnt lesions \\1:rc found (Plnrc 12) 

R&,, Rong:il Bron•n; R\V• RongDi \Vbitc; llD= Highn•orth 81:ick 

I 12 
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RB: Severe diffuse necrosis of 
hepatocvtes 
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RW: � Mid congestionothepatlc 
blood vessels 
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HB: q Mid congestion of hepatic vessels. 

11 S 
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Control: No slgnfflcant lesions were 
found. 

I I 6 
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RB: tAoderate congestion of blood 

vessels 
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RW: i Moderate vascular congestion

and focal haemorrhages 
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HB: fAoderate congestion marked 
tubular deoeneration Ytith oresence of orotein 
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Control: No significant lesions were 

found 
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RB: , 1 Degeneration and necrosis or 
gennlnal eplthellum 
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RW: 1 ; Mid diffuse degeneration and 

necrosis or germinal epltflellum 
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HB: Mid degeneration of 
lferous eplthellal cells, very few 

cells are present In the tubules 

123 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



Control: No slgnmcant lesions were 
found 
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Conclusion 

The results of the hoemntologicnl, scrum biochemical nnd histopathologiC.11 

examinations reveal that the antinutritionnl/ toxic factors present in the lablnb beans 

c-0uld hnvc deleterious ctTeclS on the liver, kidney and testis ,vhen consumed in the ru,v 

stnte and effons should therefore bo mndc to adequately process and reduce these 

antinutricnts/toxic factors before consumption by humans nnd onimnls. 

l'lS 
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E.XPERIMENT FTVE

4.5 Anti-oxid11nt and Free nadlcal scavenging 11cth•illcs of the 11nti-outrilioo11I
factors in la blab purpurcus seeds.

Introduction 

The greatest paradox of aerobic respiration is that oxygen, ,vhich is essential for 

energy production, mny nlso be dctrimcnllll bc:C11use it leads to the production of reactive 

oxygen species (ROS) (Saleh and Agtll'\vnl, 2002). 
There is o gro\\<ing body of evidence suggesting lhnt free rndicnls play 1111

important role in the development of tissue damage nnd pathological events in living
organisms (Aruomo., 1998; Lcfcr nnd Granger, 2000; Smith er al., 2000; Ohntio er al.,
2003; Olinski er al., 2003; Pcuchant et a{., 2004). Kno,vlcdgc rcglll'(Jing the chemical
nature and mechanisms of action of nntiox.idonts ond their importllnl role in pn::,-.:ntion
1111d treatment i s  rapidly cvol\•ing (Neetghcen et af., 2006). The degree of oxidative
stress in a cell depends on the: concentration of the free rndicols which is determined by
lhc ball1Jlce bct\,-ccn lhcir rate of production nnd their rate of clcM!ncc by various 
antioxidant compounds and enzymes. \Vhcn free n:idiClll generation cxccc:ds the rate of 
clearance, oxidntive stress sclS in ond lhis in tum brings about apoptotic: cell death. 
Oxidative stress is a condition in which the elevated levels of ROS dnn1oge cells, tissues 

or org11ns (Moller et af., 1996; Sh31ln11 l1Jld J\gor\\'ul, 1996; Saleh et al.,. 2003). The 
generation of  excess free rudic:ols hnve been positively correlated ,,ith inc:rellSed rates of 
opop101ic cell dcolh in cells (Dumont tf al., 1999; Sloter et al., 199S; Afolabi et al.,

2009). ROS arc free radicals that play o significant role In m1111y or the sperm 

physiological processes such os cop3ciLotion, hyperoctivotion and sperm-ooc)1e ru.sion
(Aitken et al.,. 2004; AJlo.m:ineni tf al., 2004: dcLamnrindc �, al., 1998). I lowcver. they

auo trigger many pathological proc:esscs in the mole reproductive system 1111d these

processes have been impliC11ted in CIIOC:Cr5 or the bladder and prosllltc:, 11S \\ell o.s In mole

infenility (Bankson er al., 1993; f licUIDCn et al., 1994; Agllr\\'al ond Saleh, 2002).

I I f Y COmpound in the linml onolyst, is the sum total or Its The 10,C C ty O on 
illlenctions w1lh cell conslitucnLS to produce chcmlcol altcnulons ond the cell response

,.,._ � ... h dlsfunctions happen in o tisSIICS, it IJ tmccoble 10to thnc abcnllllons .... ,�never •u-
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biochemical dcrangemeats ot the subccllular level (DcBruin, 1976). Therefore, recourse 

could be made to  the appropriate organ function tests to clucidote the subtle effects of 

these toxins even ,vben the animal is still olive. The biochcmicol abnormality revealed 

by such biochcmicoJ tests nre ofien obvious long before the genesis of morphological 

damage and precedes development of chronic degenerative disease {Kaneko, 1980). 

Since the liver and the kidney nrc often the major targets of poisonous substances, organ 

function tests ore directed ot these l\\'O organs. 

Procctlure 

T,vi:nty mnJe adult \VislDr albino rots {about 16 ,vceks) ,vilh on ovemgc 11-cight 

ranging bc11vecnl75g to 250g ,,·ere obtained from the Anirnol House of the Focuhy of 

Veterinary Medicine, University of lbodon, lb:ldnn. They \\"Crc randomly assigned Into 

four (4) groups of live (5) animals per group. The rots were housed in plastic cages nnd 

\\'ere housed in a conducive environment. The nnim:ils h3d access (o elenn w111cr supply 

nnd commercinl rot pellets from (Ladokun Animals Feeds Lill) ad libitum during the 

three ,,i:cks of occlimntiz.ation. All the rots 1vcrc olso subjected lo n nutuml photoperiod 

of nbout 12 hours light 11Dd 12 hours dQJ'k daily. All the experiments including animal 

handling ond sncrilice ,vcrc conducted slrictly in conformruion ,vith standard guidelines 

of the "Institutional Ethics Commiuc,c". 

The rots in the first group represented the control, and they \\'l?rc fed o standard 

diet, ,vhile the rots in the second, third ond fourth groups 11·cre fed diets eonlllining
di1Tcren1 pcrcentngcs of the three varieties of L:iblnb beans (lablob purpureus), i.e. 

Rongai Bro,vn, Rongai \Vhilc and llighwonh Block. All the feed \\"Cn: c:dculnt� 10 

conlllin 20% crude protein ond J kilocolories (lso-proieinous and iso-cnloric diet). The 

feeding \VllS done for 14 d:iys 
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5.5 ,\nti-oxidant Studies on the Lablab purpureus seeds 

Table 15: Scrum DiochemiC1.ll Parameters 

Sample ALP AST 

U/L U/L 

Control 426.88 + - 276.32± 
32.53 5.18 

Rongoi •11S.56 • 342.90
Bro,vn ± 52.04 ± 6.35

(81.70%) (24.10%)
Rongoi •674.67 • 328.42
\Vhitc ± 60.87 ± 12.33

(58.05%) (18.90%)
High,vorth • 690.92 •319.47±
BIDck ±45.19 5.54

(61.85%) (15.62%)
• • . S1gn11ican1 nt P<0.05 

ALP: Alkaline hosphntnse 
AST: Aspnrtnce AminolJ'llnSfcrase 
ALT: Al1111ine Aminotransfcl"D5C 
B\V: Body ,,-eight 

ALT 

U/L 

184.06 ± 
8.70 

• S0.68
±2,00
(72.50%)
• 71.11
+ 12.20
(61 .400/o)
190.09±
5.61
(3.30%)

Urea 

mg/di 

80.11 ± 
4.65 

80.68 ± 
1.00 
(0.71%) 
8S.15 ± 
0.1 I 
{7.04%) 
96.07 ± 
3.42 
{19.92%) 

Cre:uinlne Initial. Final 
n1g/dl 8.\V. 8.\V, (g) 

,.,, 

1.64 ± 196.89 207.81 ± 
0.01 + 31.29 -

16.02 (5.55%) 
1.66± 206.25 • 115.00±

0.03 + 20.04 -

(1.22%) 32.04 <I 5 .17"/o) 
•t.83 ± 206.25 • J 64.06
0.06 + 

- ±12.39
(11.59%) 11.57 (20.46%) 
• 1.91± 206.25 • 157.75±
0.03 + 20.05-

(16.46%) 22.16 123.52%) 

All chc rots fed ,vith the three vnriccics of loblab beans diets gnvc significant incrcnscs in 

the level of ALP and AST. The rots fed ,vilh the Rongnl bro,vn diet recorded the highcs c

increases in the level of ALP (nS.56:± 52 04U/L) nnd AST (342.90± 6.35U/L). The mJs

fed ,vith the Rongni bro,vn and Rongai while diets n:eordcd significant dccrcascs in che

level of ALT (50.68± 2.00U/L) ll!ld (71.11± 12.20U/L) respectively. The rots on the

lligm,-orth black dice n:cordcd o non-signifiC4lll inc= in chc level of ALT (190.09±

5.61 U/L). All the rats fed \vilh the lablab bc:lnJ govo incrcnscs in the level of umi and

cn:atinc. The rats fed with the Ronga.i "hitc and I llghworth black only ga,c significarn

incra.scs in the level of creaunlnc (1.83± 0.06mg/dl) and (1.91± 0.03mg/dl)

rapcc:ti �cl y. 
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Table 16: Protein Concentration (mg/di) 

Organ Control Rongal DrOl\'R Rongai n•bitc fiighwonh 
Dlock 

Liver 3.41 ± 0.02 2.71±0.39 • 2.93 ± 0.06 •2.81±0.17
(20.53%) (14.08%) (17.60%)

Kidney 2.38 ± 0.04 • 1.45 ± 0.09 • 1.15 + 0.04 • 1.58 ± 0.22
(39.08) (26.47%) (33.61%) 

Testes 1.51 ± 0.08 1.35 ± 0.02 • 1.34 ± 0.03 1.33 +0.08 
(10.60%) (11.26%) (11.92%) 

. . 

•s1grulicont ot P<0.05

All the rats fed ,vith the three vnrletics of lnblob bcnns diets recorded dccn:n.ses in the 

concentration of protein in tJ1e liver, kidney nnd testes. The decrcn.scs ,verc not 

significMt for the liver Md testes of rots fed Rongni brown (2. 71± 0.39mg/dl) Md ( 1.35 

± 0.02mg/dl) respectively. The tcs1cs of rots fed the f-lighworth block 1«orded protein 

level of ( 1.33± 0.08mg/dl). 
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Table 17: Lipid Perox.idalion Assay (!\IDA formcd/g 11.ssuc) 

Organ Control Rongal Rong11I ,vhile 
Bronn 

Liver 0.04 ± 0.01 • 0.10+0.01 0 0.13±0.01 
<150%) (225%) 

Kidney 0.08 ± 0.02 • 0.16+0.0l •o.11+0.01
(100%) (37.50%) 

Testes 0.09 ± 0.01 • 0.13 + 0.01 • 0.16 + 0.01
-

(77.80%)(44.44%)
• • 

. S1gn1ficant nt P<0.05 

lligl1n•or1h 
Black 
• 0.14 + 0.01

(250%)
• 0.14 ± 0.01

(15.0�/o) 
• 0.16 :!: 0.03

(77.8�/o)

All the rots fed ,vith the Ihm: vnrictics of lnblab bcnns diets recorded significant 
incrcnscs in lipid peroxidation (LPO) of lhe liver, kidney nnd testes. The rots fed ,vith 
the lligh\\·orth black had the highest level of LPO in the liver (0.14 ± 0.0111/lDA 
fonned/g tissue), the rots fed ,vith Rongni bro,,11 had Ilic highest level of LPO in the 
kidney (0.16 ± 0.01 MDAfonncd/g tissue), while the rots fed "'ilh Rongol white and 
High\\-orth block hod the highest level of LPO in testes (0.16 ::!: O.OIMDAfonncd/g 
tissue) nnd (0.16 + 0.03 MDA fonned/g tissue) respectively. 
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Table 18: C2tal11se Activity (pm oles or H202 co0Jumcd/n1in/mg protein) 

Organ Control Rong11i Rong11i white Higbn•ortb 
Brown 81:ick 

Liver 198.72 ± 6.44 • 239.53 ± 4.97 • 2S0.94 ± 3.07 ·242.50�7.65
(20.54%) (26.28%) {22.03%) 

Kidney 294.28 ± 9.06 •536. 77±14.77 •)97.15+ 12.80 ·474.99± 31.0
(82.400/4) {34.96%) (61.41%)

Testes 455.81 ± 26.21 •564.18±4.19 ·561.04± 14.64 ·563.40± 18.33
(23.78%) (23.09"/o) (23.60%) 

. • •s1gru ficnnt nt P<0.05 

All lhc rots fed the ,vith three vorictics or lablab bcons diets n:cordcd significant 
incn:nscs in callllo.sc activities of  the liver, kidney and testes. The rots fed ,vith Rongni 
,vhite recorded the highest increase in the level of cotalnse in the liver 
(250.94±3.07µmolcs of 11202 consumcd/min/mg protein), the rots fed ,vith 1Jie Rongoi 
bro,vn gave the hishcst level of coUllosc in the kidney (536. 77±14.77µmoles of 1-1,01

consumed/min/mg protein) ond testes (564.18± 4.19µmoles of H201 conswncd/min/mg 
protein). 
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Table 19: Supero:tidc Dismutase (SOD) Actil'ity (µmoles/mg proreln) 

Organ Control Rongai Rongai \\'bile Higb,vorth 
Brown Bbck 

Liver 34.5S ± 7.72 4S.74 ± 7.10 • S6.20 ± 1.64 • 63.11 ± 11. 70
(32.40%) (62. 700/4) (82.70%)

Kidney 20.S I± 1.46 • 28.60 ± 1.30 • 13.96 + 2.60 16.17 ± 1.13 
(39.44%) (31.93%) (21.16%) 

Testes 10.48 ± 0.17 12.68 ± 3.16 14.33 +2.29 •2s.01 ± 2.si
(20.99%) (36.74%) (138.64%)

• • 
. S1grufiC3Jlt at P<O.OS 

All the rats fed ,vith the three varieties of lnblt1b beans diets produced increases in the 
level of SOD activity in the liver. The increase \Y3S not significnnt in the liver of mts fed 
,vilh Rongai bro,vn (45.74 ± 7.IOµmolcs/mg protein) diet . There ,ws a slgnilicnnt 
increase in the SOO activity in the kidney o f  ruts fed ,vilh Rongoi bro,,ll 
(28.60±1 .30µmolcs/mgprotcin) diet. Then: \YIIS a signifont increase in the SOD activity 
of testes of rnts fed ,vilh the Hlgh\trorth block (25.0 I± 2.S2µmolcs/mg protein) diet. 
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Table 20: Reduced Glutathione (GSB) (JUDol/g tissues) 

Organ ContTol Rongai Roogai 

Brown ,vblte 
Liver 305.91 + 4.01 • 285.86 ± 3.76 • 282.57 + 4.11

(6.55%) (8.0%) 
Kidney 281.45 ± 0.60 • 291.45 ± 1.10 •291,73 + 0.96

(3.55%) (3.65%) 
Testes 271.02±0.19 272.76 + 1.70 • 276.16 ± 0.69

(0.64%) (1.90%)
• • 

. 

" S1grufican1 01 P<O.OS 

llighw·orth 
Black 

·287.30 ± 4.50
{6.08%) 

·292.51 ± 7.52
CJ.93%) 

•214.83 ± 1.01
(1.41%) 

All the rots fed \vilh the three vorictlcs oflnblob beans diets gave significant dccre!ISCS in 
the level of reduced glutnthionc: of liver. The kidney of oil the rots gave significant 
incrcases in the level of reduced glulllthione. There were olso incrcl!Scs in the level of 
reduced glutathione of the testes but tl1c increase wns significant only in the testes of 
rots fed ,vith Rongni white (276.16 ±; 0.69µmol/g tissues) nnd High,,-onh black 
(274.83± 1.0 I µmol/g tissues). 
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Table 21: Glutatbiooc Peroxidase (GPx) (JuooVmg protein) 

Organ Control llongai Rongal w·hilc 
BrOl\,i 

Liver 6S.SO ± 0.04 73.01 + 1.14 •79_95 ± 0.68
(IIA7%) (22.06%)

Kidney 97.32 ±2.43 •211.14± 10.22 0132.62± 3.02 
(117%) (36.300/4) 

Testes 150.67 ± 7 .40 • 168.00 + 0.5 I • 172.SO + 3.34
(11.50%) (14.S00/4)

. 'S1gn1ficant at P<0.0S 

Tligb"•orth 
Bl11ck 
• 76.15+0.21

(16.26%) 
• 16S.S9± I 1.85

no.JS%)
•1so.s1±0.9s

(20.000/4) 

All the rots fed ,vith the three varieties of lablab beans diets g3vc incre:ucs in the (e\'e( of 
gluuuhionc peroxidase of the liver. The increases ,,-ere only signifiC4lll in the liver of 
rats fed ,vith Rongni ,vhite (79.9S ± 0.68µmoVmg protein) o.nd I ligh,,·orth block (76.1 S 
± 0.21 µmoVmg protein) diets. There ,vcre significo.nt increases in the level of 
glutn1hionc pcroxidBSe of the kidney and testes of nil the rots fed the three vnric1ics of 
the lablab beans. 
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Table 22: Glutatbione-S-Transrcra.sc (GS1) uunol CDNB-GSR 

complex formed/min/mg protein) 

Organ Control Rongai Rong11i white 
Bro\\'D 

Liver 0.04 ± 0.01 0.14 + 0.04 0.16±0.07 
(250%) ooo,'o} 

Kidney 0.34 ±0.04 0.56±0.10 0.49 ± 0.01 
(64.71%) (4-tl2%} 

Testes 0.20 ± 0.07 • 0.60 ±0.07 • 0.41 ± 0.01
(200-/o) (105%} 

• 

• S1gn1 ficnn1 111 P<0.05 

Blgbwortb 
Dilick 

0.09 ± 0.02 
{125%} 

0.46±0.11 
(JS.JO%) 

0.34 + 0.04 
(70%) 

There ,vere incn:nses in the level ofGST o f  the liver, kidney llnd testes ofo.11 the rats fed 

,vi1h !he three varieties of loblab bean diets. Ho,,'Cvcr, Ille increases were only 

significnnl in the testes of rats fed ,vith Rongni brown (0.6<>±0.0711molCDNB

GSHcomplc:x formed/min/mg protein) nnd Ronglli ,,hi1e (0.41±0.0ICDNB

GSHcomplcx formcd/min/mg protein) diets. 
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Table 23: Hydrogen Peroxide Generation (U202) (JunoVmin/mg protein) 

Organ Control RongaJ Roogai white Ilighn'or1b 
Bro'll"n Bl11ck 

Liver 87.69 ± O.S5 96.93 ± I 0.55 0107.48 + 2.01 • 103.59 + 6.37
{10.54%) {22.604'/o) (18. jj%)

Kidney 17.60 ± 0.42 25.61 + 1.67 18.11 ± 0.21 18.53 + 4.42
(45-:S 1%) (2.90%) (5.28%) 

Testes 75.10 + 5.20 150.09 + 9.44 107.41 + 6.20 86.86 ± 3.11 
-

(99.90%) (43.02%) (15.70%) 
. . 

0S1gmfican1 :it P<0.05 

There ,verc increases in the level of hydrogen peroxide generation of the lh-cr, kidney 
and testes of all the rats fed ,vilh the thrco varieties of lablnb beans diets. Howc\'er, the 
increases ,vcrc significnnt only in the liver of mLs fed \\'Ith Rongai ,vhitc ( I 07.48± 
2.01 µmoVmin/mg protein) and Highworlh block (I 03.S9±6.37dictsµmoVminfmg 
protein). 
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Table 24: Sperm Quality in the J\1alc Rats 

Parametcn Control Rongai Brown 

%}.lotility 94±2.20 062 ± 8.4 

¾Vinbility 98 ± 0.00 
(34.04%) 

'93.75 + 2.5 
(4.34%) 

TSN 36.00 ± 3.61 30.67 ± 4.04 
(14.81%) 

ESN 127.25 ± 6.08 •77.25 ± 5.12
(39.37%) 

% Abnonnality 12.06±0.06 • 13.67 + 0.21 
(13.35%) 

DSP X 10" 6.90 ± 1.56 • 7.79± 1.92
(12.90%)

Testes \Vcight 2.56 + 0.19 • 2.21 ±0.31
(o) (13.67%)
• 

. • S1gn1ficancc ar p<0.05

(%) Percentage DifTerence/Chnnge 

Testicular Sperm Number (TSN x 106/cclls/g tissue) 

Epididymal Spcnn Number (ESN xl06/cclls/g tissue) 

Dally Spcnn Production (DSP) 

Rongai white Bigb,vonb 
Black 

016 ± 5.5 •74 + 5.5

(19.15%) (20%)
•91.25 + 2.5

(6.89'/4)
• 93.75 + 2.5

(4.34%)
•2s.oo + J.o '26.67 ± 6.43 

f?2.22%) '25.92%) 
'93.75 ± 4 .65 "98. 75 + 6.29

-

(26.33%) n,.40%) 
'13.27 + 0.27 "13.71 +0.14 

(10.03%) (13.68%) 
• 6.S2 ± 1.07 • 5.90+ 0.61

(5.51%) (14.49%)
• 2.18 ± 0.24 2.32 + 0.35 

(14.84%) (9.38%) 

All the rats fed ,vith rhc three varieties of labhtb bca.ns recorded significant decreases in

%motility, %viability, TSN nnd ESN. The rnts fed ,vith Rongal bro,vn gave the lowest

level of%motility (62±8.4%). The rnts fed ,vith Rongal ,,·hile recorded the: lowest level

of %viabilhy (91.25±2,5%) while tile rots fed with High,,-orth black gave !he lowest

lc"cl ofTSN (26.67 ± 6.43 x I 06/cclls/g tissue). The rats fed ,vith Rongui bro,vn recorded

the lo,,-cst level of ESN (77.25 ± 5.12.'!106/cclls/g tissue). All the rots fed ,,ith the three

varieties of loblob beans recorded sisnlfiellnl increases in ,�bnonnolity ond daily sperm

production. The rots fed ,vith the I ligh,,-orth black gave the highest o/o3bnorrnalily

(13.71 ± 0.14,�). while the rol.5 fed wi1h Ronalli bro,vn a11vc the higl10s1 d11lly sprm,

production (7.79 :!: 1.92 X 106). All the rats fed with the lablab bcnn diet save signifiC411t
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decreases in testes \\'eight. The rats fed \\'ilh the Rongni \Vbite recorded the lowest value 

for testes \\'eight (2.18 ± 0.24g). 

Histopatbology 

LIVER: 

Rongai Oro\\'Tl: Central venous and portnl congestion \vith mild mon.onuclf!.11' cell

lnfilteration (Plate 13) 

Rongai \Vhite: Mild periporul cellular infiltcmtion (Plotc 1-1) 

High\VOrth Block: Multiple foci of cellular infiltcmtioo o.od mild hepatic necrosis (Plote 

15) 

Control: No significant lesions \\'ere found (Pl111e 16). 

KIDNEY: 

Rongoi Bro\, n: No visible lesions \\'ere found (Plote 17) 

Rongoi \Vhitc: No visible lesions \\,:re fo1.11d (Plotc 18) 

High\\'Orth Oto.ck: No visible lesions \\'Crc foum {Plo1c I 9) 

Control: No visible lesions ,verc found (Plate 20) 

TESTES 

Rongoi Bro,\111: No visible lesions were found (Plato 21) 

Ronglli \Vhltc: No visible lesions were found (Plote 22) 

High,\'Orth Black: Greatly reduced seminifcrous tubular diameters (Plate 23) 

Control: No visible lesions \\'Cre found (Plate 24) 

llB R I D R'v•l�ong11l \Vhflc; 110• Highwor1b Dlack
· • onga rown; , 
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, 

Plate 13 

RB:-•Cenbal venous and portal congestion
• mlld mononuclear-cell lnfllt1atton.
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RW: .. l'llld pertportal cellular
lnflltratlon 
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Pt\Jltlple foci of cellular 
n and mild hepatic necrosis 
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Control: No slgnlftcant lesions were found 
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RB: No visible lesions were found 
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RW: No visible lesions we-re found 
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HB: No visible lesions were found 

t4S 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



Control: No visible lesions were found 
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• 

RB: No vtslble lesions were found 
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. � ·-

RW:No vtslble lesions were round 
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HB:-- Greatly reduced semlnlferous
tubular diameters 
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Control: No visible lesions were found 
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Coochuion 

The results or the antioxidant and rrc:e radical scavenging 11ctivitics sho\ved that 

feeding ra\v lablab beans to mah: ruts induced aherations in lhc hepatic, nephrotic and 

testicular antioxidant systems, impnirs testicular function, spcrmatogc:ocsis 1111d 

c:pididymal sperm physiology 1111d morphology and thus the adverse effect of 

antinutritionaJ factors (ANF) on the liver, kidney, testes and cpididymis have been 

dcmonsuated. 
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EXPERIMENT SIX 

4,6 Molecular Weight dc1ermln11tioo of lhe Labia/, purp1ueus seed prolcins
Introduction 

Since the developmcni of sodium dodccyl sulphate- polyocrylo.mide gel
electrophoresis (SOS-PAGE) by \Vcbcr nnd Osborn, (1969), this procedure has largely
replaced conventional gel electrophoresis for scp.1rn1ing prolcins (Rampton et al., 1977).

The usefulness of seed protein vllriabili1y for discrimin:iting among cuhivnrs IIDd
,vitd accessions as ,veil ns for studying the gcnclie relationships among lines have been
,Yidcly n:poned for legume nnd cerenl crops (Wrigley et al., 1982; Bro1�T1 et al., 1982
and Romero-Andreas ond Bliss, 1985). The usefulness of seed-protein profiles in
taxonomic nnd evolutlonnry studies as well as in discrimiruuing "ild 11.lld cultiva1ed
accessions of legume species have been ,,-ell cstoblished (Przybylskn, 1986; Gcpts et al.,

1986 11nd Lioi, 1987). Protein elcctophorclie profiles have also been used to predict
successful intcrspccific crosses (Sullivan nnd Frcylllg, 1986). 

l'roccdu re: 

Electrophoresis is the migration of o charged particle under the influence of nn 

electric field. Mony imporlllnt biologicol molecules such llS amino acids, proteins, 
peptides, nucleotides and nucleic ocids, possess ionis.iblc group and, therefore, 01 ony 
pll, exisl in solution as elcctricolly charged species os cotions (+) or onions(·) (\Vilson 
ond \Volker, 2004). Sodium dodecyl sulphote•polyocrylnmidc gel clccuophorcsis (SOS-

PAGE) is the most "idcly used method for 00111)'1.ing protein m�,ures qunlillltivcly. It is 
useful for monitoring proltin purification 11nd, because 1hc mc1hod is b:lscd on the
SC 

• 
f • ordin" to slz.e ii con also be used to dclcrmino the n:lotivcparo11on o proteins oec ., • 

molccula.r "·eight of proteins. 

The dehulled lnblob beans to be run on SDS-PAGE were first boiled for five
· 

m ·ning 6-mcrcaptocthonol 11nd SOS. 1nc mcrcap1oc1hanolm1nutc:.s In snmplc bu er con101 
. . n:.scnl th3t an: bold1ng together lltc protein tcnia.ryreduce, the disulphide bndges P 

. ly to ond denatures, the protein. TllC sample burrerstructures ond the SOS binds strong 

ki d re thol allows 1hc clcctrophorctic run to bealso contoins o ioni�ble 1111c ng Y • 

IS2 
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monitored. A ftcr looding oil the samples, n current ,vns pnssed through the gel. \Vhcn the 

mnin scpomting gel ( 12% 0.375M tris) hns been poured bct\\ttn the gloss plates nnd 

ollo,vcd to set, the stocking gel (4% 0.125NI Iris) \\'11.S poured on top of the separating gel 

and it is into this gel lhot the ,,-ells nrc formed nnd the proteins londcd. 

The purpose of this stacking gel ls to concentrate the protein snmplc into n sharp 

band before it enters the mnin scpnmting gel. The stacking gel ho.s n very lnrge pore s11,c,

"hieh ollo,vs the proteins to move freely o.nd c:oncentrotc. or stock, under the elTect of 

the electric field. \Vhen the current ls S\\ltched on, the protein, sepnrnte ns they po.ss 

through the scp:unting gel. due to the molcculo.r sieving propcnlcs of the gel. \Vhcn the 

dye rc.1ehes the bo11on, of the gel, the current Is turned olT, o.nd the gel is removed from 

bel\,-ccn the glt1SS plates o.nd shaken in coomwic brillinnt blue o.nd then \\11Shcd In 

dcsuun solution. The destaln solution rcn,ovcs unbound b:ickground dye from the gel, 

lc:iving stained proteins visible ns blue blinds on a clear background. 

"The molccula.r \\'Ctghts of the proteins were then determined by comp;iring Its

mobility ,vith those of :i number of slllJldArd proteins of known molecular \\-eights tb:it

� run on the s:une gel. By plo1ting o groph of disto.ncc moved against log of molecuw

\\"eight for each of the stAn<brd proteins, n cnlibmlion curve \\ilS constructed. The

dutaocc moved by the protein of u;nkno,vn molecular ,,-eight wu then mc:uured, ond

then its Jog moleculM ,,-eight and hence molecular weight wns determined from the

caliln.tJoo C\lf\iC

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY
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3 = Ronpl White 
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Table 25 l\tolcc:ular \\'eights or L. p11rpure11s seed proteins 

LANE 1 (Black) LANE 2 (Drown) LANE 3 
Daltons Dalton, Daltons 
43,652 50,118 50,118 
39,811 45,709 45,709 

38,019 43,652 43,652 

35,481 39,811 39,811 

29,512 35,48 I 33,884 

28,840 33,884 29,512 

17,378 29,512 28,840 

15,849 28,840 20,417 

15,136 25,119 16,596 

8,709 19,498 15,849 

7,943 17,378 I 3,182 

7,244 15,136 9,120 

12,023 8.,317 

10,715 8.709 

9,120 7,943 

7,943 

7,244 

,,, 

(\Vhllc) 
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Table 26 Con11111rlson ofn1olccul1r \\'eights or L p11rp11rcus scllds proteins 

!\t0L£CULAR 
\VEIGHT (D11ltons) 
50,118 • 

45,709 •

43,652 
39,811 
38,019 ••

35.481 
33,884 • 
29,S 12 
28,840 
25,119 ••• 
20,417 •••• 
19,498 ••• 
17,378 
16.596 
15,849 
15,136 
13.182 •••• 
ll,023 •••
10,715 ••• 
9,120 • 
8.709 
8.317 ••• • 
7.943 
7.244 
Sumn12r, 
B:u1ds/Protcins 

Key: 

·-�

- ah5cnt

•c+RB&RW)
•• (•HB)
••• (+RB)
•••• ( RW)

LANE l Black LANE2 Drown LANE J \Vhltc

- + + 

- + + 

+ + + 

+ + + 

+ - -

+ + -

- + + 

+ + + 

+ + + 

-
+ -

-

- + 

-
+ -

+ + -

• 

- + 

+ -
+ 

+ + -

-

- + 

-

+ -

+ -

-

-

+ + 

+ 
- + 

-

-

+ + + 

+ + -

u 
17 IS 
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The results of the molecult1r ""-eights or the L purpureus seed proteins shO\Vll in 

Tables 25 and 26 above reveals thnt:

The proteins \vith the molecul111 ,,-eights of 43,652, 39,811, 29,51 2, 28,840 and 

7,943 daltons \\'Crc present i n  all the three vllrietics of the L purp11re11s seeds. 

The protein ,vith the molecul111 ,,-eight of 38,0 I 9 daltons is p�nt only in the 

Hi�-orth block variety. 

The proteins \vith the molccul111 \\'eights of2S,l 19, 19,498, 12,023 3nd 10,715 

dnhons ,verc present only in the Rong.u brown VIIJicty. 

The proteins ,vitb the moleculnr \\'eights of 20,417, 1 6,596, 13,182 nnd 8,317 

daltons ,vcre present only in the Rongni ,vhitc variety. 

The proteins ,vith the molccul3J' ,,-eights of 50,11 8, 45,709, 33,884 nnd 9,1 20 

daltons were present in Rongai bro,,11 and Rongai white vllricties only. 

The proteins ,vith the molecular \\'tights of 35,481, 17,378, 15,136 ond 7,244 

<Wtons ,ven: present only in Higb,,-orth black nnd Rongni bro,,11 vurictics. 

The proteins with the molcculM weights of 15,8 49 and 8,709 daltons \\'ere foW1d 

only in High,vortb block nnd Rongoi white vllricties. 

Conclusion 

Biochemical chnroclcri1.11tion of the lah1b bean proteins n:vc:ilcd 17 bnnds for 

Rongni bro,vn, 15 bands for Ronsiu ,vhhc and 12 b:inds for llighworth black. The 

molecular ,vcight of lhc proteins ranged fron1 7,244 to 50,118 do.llons. 
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CHAPTER FIVE

DISCUSSION 

5.1 Proximate Analy,b and l\'Uncntl Element, 

Legumes arc mainly noted for their high protein content relati,c 10 other plnnts. 

Results obtained sho,v that the crude protein content of the 3 vorietles of L purpUTt:US

seeds were quite high, ronging bch\'CCO 22. 75 nod 24.15%. The Rongoi brown vnriety 

had the highest crude protein value of24.15%, follo,\-od by Rongai ,�hite ,vith 23.10% 

and Highwonh block hnving the least vllluc of22.75%. These v;ilucs for the J vorieties 

compare favourably ,vitb those vnlues reported by Oyenug11, (1968) for co,vpca Sttds, 

pigc-0n pea, ,vater melon (unshelled bwnbnrn vnriciy) Md ,wtcr melon, (unshelled scresc 

variety) ,vhich are 24.67%, 23.77%, 24.36 % nnd 23.55 % n:spcctivcly. Adroin and 

1 lelias-Frangner ( 1964) obtained crude protein contents of 23 % for oomb:irn groundnut 

(Voandzela slbterranea), 24.30% for the h)11cinth bean and 17.45% for the cowpea 

(Vigna 11ngulc11/a1a), all from Seneglll. The results oblllincd for the crude protein 111so 

agree ,vith the findings of Amirshani ond To\11koli (1970) ,,ho ob111incd nn nvcragc 
protein content of 24.28% and the range of 22.45 to 27.25% bnsed on 47 ,•o.rietics of 
eO\\'J)Cll. 

Ologhobo (1980 ) also reported crude protein content ranging bct\\'Cen 24.33 o.nd 
27.09% in the co,vpc:is ond 20.59 nnd 25.88% in the lim11 beons. Apot11 nnd Ologhobo 
( 1994), Enc-Obong nnd Cornovule ( I 992 ) reported u1:11 the crude protein content of
legumes rnngcs generally from 20-400/4. Of 1111 legumes species, the soynberuu nre the
richest in terms of protein content (43%), while other legumes l1:1ve crude protein 
content range ofl0-25% (Apot.o ond Ologhobo, 1994; Enc-Obong nnd Cnmow.le, 1992;

Swnmiruilho.n nod Jnln, 1973). 

· · ·ns of the J vMietlcs of Joblob bcnns must be portlyThe di ffcrcnt gcncuc ong1 
. . _, dU1i . ces obsen-cd. S\\'ll!Tlinnthan and Jain (1973) n:poncdn:spons1blc for the vanc:t'" . c:n:n 

. • . ,. of legumes arc dependent on the variety nnd
tluu d1ffcrcncc.s 1n nutrient contcn ... 

. d ed in severul toaitions using n number of varieties ofloca11on. In nn experiment con uct . 
re observed bctw1:cn vanctlcs nnd loeotlon,.

sra.in legumes, c,ctensivc dlfTere.ncc.s w1: 
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Smimova-rkonnikovn ( 1962) observed signifiC.QOt variations in the accumulation 

of proteins in  the seeds of different varieties of co,vpca a.nd soyabeans a.nd suggested 

that the nature of these changes mllSl depend on specific peculiarities a.nd gro\\iing 

condition of t.he legumes. The imponnnce of the lablab beans as11 protein supplement for 

o.nim11I feed and its potential value for humilll food is therefore """ bome

out/highlighted by these experiments. Reports by Oshodi and Ekpcrigin, ( 1989) and 

Alctor nnd Aladetimi, (1989) sho,,'011 thn1 pigeon pea (Cojon11s cojan) con1llin a 

moderate level or crude protein ranging from 21.2-22.5% in the three varieties studied. 

The crude fat content of the three vlll'ictics of L. purpure11s seeds were moderately high 

,vhcn compared with the co,vpe:i, lima beim,1111d pigeon pea varieties. Ronglli brown luis

the highest crude fat con1en1 hnving 9. 74%, follo\\'Cd by high\\·orlh black 9.63 and 

Ronglli ,vhite 9.56. 

The co,vpea varieties h:ivc a range of between 0.52 and 2.88% nnd lhe limn bellll 

vOJictics ranged bet,vccn 0.51 nnd 2.99% n.s rcponcd by {Ologhobo, 1980). However 

soya bean varieties recorded very high crude fot coo1ent of between 21.59 ood 26.62%

according to Ologhobo nod Fc1ugo, (1984c). Osngie cl ol., (1986) rcponed crude far 

content of bel\,,cco 0.9 10 2.1% for limo bc:lns. Dela-Vega and Sotelo (1986) rcponcd 

crude far content rnnglng bct\\'CCTI 0.9 10 2.8% for llma ben.n. Temple �, al. (1991) 

rcponed crude fat content of 19.45% for soyllbcans. Pigeonpe:i hu crude fot con1en1 

1'1lllging ber,vccn 1.7 10 2.3% for the 3 varieties studied GS rcponcd by Ene-Obong and

,. .___ 992) 1 h gh there nrc some doubts GS to the nutri1l000I significrutcc of'-"lnoVnlc ( I . A I OU 

, d
. It .... been established 1ha1 it is a normal source of llnolciccrude f:11 1n the legume 1c1, •= 

d I. 1 . 
'ds 1 . 1 nrc l\\'O of the essential folly acids required by the o.nimolnn 1no cnic ac1 • w uc 1 

. . f the lcsumc crude fn1 have been rcponcd to includebody. The m1no1 cons111uents o 
• . . · D E, nod K. In addition to its role In curing ni�htcaro1enoids (Prov1tam1n A). VllllnllOS • 

Ii red in protein synthesis (Dnurcnfcind, 1972).
blindness. villlmin A has been Imp ea 
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Legumes, except the oil legumes, are lo\V in crude fat content, ranging from I 10

5%. However, oil seeds have a range of crude nu contents from about 18% in soyabean 

to as high as 43% in groundnuL (Apala and Ologhobo, 1994; Enc-Obong nod Carnovale 

1992; Swarninathan and Jain, 1973). Of interest nrc lhc crude fibre contents of lhc lllhlnb 

beans vurictics v,hich ranged from 12.69% 10 13.1�/o. Rongaj white has the highest 

13.12%, follo,ved by High,vonh black 12.98% and Rongai brown 12.69.These values 

nrc very high ,11hcn comp:ired to th.:lt of olhcr food legumes. Ologhobo (1980) recorded 

crude fiber range of bet,veen 4.SS to 6.6So/. for lim11 beans and between 2.43 to 3.98% 

for co,vpca varieties. These values "·ere nlso more tho.n those reported for kidney bean 

Pondo 6 (4.0%), limn bc:l.n TPL88 [S.4%) Yo.ra-1 (S.4%), TPL 249 (4.5%] pigconpcn 

Ex-lbadan (4.8%), TUC 5537-1 (4.4%) by Apata nnd Ologhobo, (19�) nnd nlso for 

SOYllbcans (4.28%) reported by Temple et al, (1991) and those reported for good s,ude 

cnshe,vnul meal (0.69 to 1.23%) nnd groundnut we (4.53%) by Fctuga et al.

(197311b; 1974) 

These v111ues a.re not considered too high ,vhen comp:ircd ,vith Vlllucs reported 

for other feeding stuffs, like jack bcn.n (9.5%) by Apata and Ologhobo (1994), African 

locust bean (8.76 10 12.64%) by Fctugn tt al. (197311b). The high crude fiber con1cnts of 

the lnblab bc:l.n vnrictles do not disrccon11ncnd them llS undesirable for non-rumi1U1J1ts on
basis of reported claims. Eashvood, (1974), reported thAt there Is n rclo1ionship bct\\-cen 
the absence of fibcr in the diet 11nd the incidence of 11 ,vide range of di.senses in n111n 

bi , · 1 d'nbctes mcllitus obcisity nnd coronary heart diSC3Sc. Thenota y colon d1vert1cu or, 1 • 

d. · 
••cs the bulk of the f11cccs, "bich h4S 11 l11.utive elTc:ctpresence of fibre in the ,et 1ncrc-

on the guL 
I I (1974) suggcSI thlit dicuuy legume fibre dcrh-cs The studies of McConne tl O ' • 

. lcs in water retention ,vithin the guL The high a.,hits physiological octlon from its ro 
• , uld reflect llS high mineral elements. The ashcontents in the l11blnb bcnn vnncues co 

TI results were within 1hc normal range reported content ranged from 3.97 to 4.2S-/4. icsc 
. 3 6-4.I¾ ond Africnn yom bean (Spht110sf)flsfor eowpc11 ).6-4.4o/e, pigeon pco 

_ .... camovnle (1992),stf!tlOCarpa) by Eno-Obong "'"' 
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Ologhobo (1980) recorded mean ash content of 4.24% for CO\\'J)Cll varieties lllld5.06% for lima bean varieties studied and this reflected on the high mineral contents ofthese legumes. The Nitrogen free extract (carbohydnue component) of the lablab bc:ins
l'llJlges bet\\'CCO 39.1 10 40.39"/o. These wlues compm: favourably ,vith that reponcd for
cov.-pca seeds estimated to be bel\\'Cen 45 and 60% by Onigbinde and Akinycle, (1983).

Carbohydrates are kno,vn to contribute the gt'C41cst quoU\ of energy required by
l1llln and animals for the milinterumcc of the various metabolic processes. The
awilability of these carbohydrates is importnnt for energy utiliution by monogasuie
animals and man for ,vhich legumes fonn pll.rl of the staple dicL The stnllcgic position of
legumes os food sources in the future must be accorded its righlful place. Cum:ntly,
legumes have become the hidden component in most foods and tdso very importnnt
industrial materiol. There is therefore the need 10 improve on its production. The results
of mineral elements content sho\\cd slight vnriotions among the lablob seeds varieties.
The relative proportions of tl1csc minerals in o spci:ifio kind of legume may, bo,,-cvcr, be

of more importnnt consideration since some mincrols mny be highly conccntroted, 

leading to the detrimental deficiencies of othcis that mt1y be essential. The most 

abundant element in all the three vnrictics of loblo.b Sttds Is polllSSiurn, ranging from 
1.52% in High\';onh block to 1.61% in Rongui bro\\n. \\/hen these legumes ore

consumed in odcquotc amounts. tlicy could provide sufficient polllSSium 10 mttt the 

needs of on individwtl and thereby prevent t11c danger of muscuh1r panilysis, menllll 

d• • • 
d d" lm:gul•ntics oficn o.ssociotcd \\tilh II foll in the level of1sonento11on nn cor ,ac -· 

potassium in the plasma (f\polll, 1990). 

976b) L. e reponed tl\Ot legumes c,ontnin lo,v omounu ofMeiners et al. (I ""v 
. . . d I h resent study. The sodium content ranged frorn 0.16%sodium. Tb1s IS confinnc n t c P 

R • bro,vn. The 10,v sodiun1 content in these legume.,in Rongo! ,vhitc to 0.18% In ons01

• 1 rood in low sodium diets recommended rorsuggest thot they con be 1mpor1on 
. . 

• • nh odium diet Is lmplicotcd 1n card10,'11SCUlnr nnd ren:>.IhyPCrtcosivc pottenlS 51ncc hi&-' s . . 
., rmol person ,vith o sufficuinlly high mte of disorders However, in llll othCf\v,SC no 

. · 
f sodium such n, common toble s1111, might belegume intake, other diclOf)' sources 0 
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necessary as a supplement (Apata, 1990). This i s  needed in the tropical countries ,vhercmuch sodium may be lost through S\\"Cat as sodium chloride.
The phosphorus content ranged from 0.42% in  Rong11i ,vhilc to 0.48% in Rongni

brown. Bressani and Elias, (1974) obtained value of 0.30% for phosphorus in edible
leguminous seeds, and Lhey ,vere classified as poor sources of this csscntio.1 mineral. The
value reported for phosphorus in the prcsen1 srudy ,verc obovc 0.30% nnd this indicates
them to be good sources of this mineral.

The calcium contents of the 111,v lnblab seeds ranged bcl\,-.:co 0.66% in
Highbhick Lo 0.700/o in Rongai bro,vn. The rcvie,v by Pol\\'ll!dho.n. (1962) rcvc:tled
legumes to be comparatively poor sources of dietary calcium. The magJ1esium content
ranges from 0.3 I% in Rongai white to 0.33% in Rongni bro,vn. M1111ganese content
ranged from 0.06% in Rongai bro,vn to 0.07% for both I ligh,,'Orth black nnd RonSJli
white. The conccntrntion of iron ranged from 155 pnrts per million (ppn1) in Rongni
,vhitc to 168 ppm in Rongni bro,,'!\. Literatures reported thnt legumes o.rc good sources 

of iron (Gopholon er al., 1978; Tropical legumes, 1979).

The presence o f  mineral elements in onimol feed is vil41 for tho nnimol's 
metabolic processes. Grazing livestock from tropioal countries of\en do not receive 

mineral supplcmcntotion except for common Sllll 11nd must depend almost exclusively 
upon forage for their mineral requirements (McDowell et al., 1984). fvlincral

deficiencies ond i.mbalru1ces in soils 11nd forogcs account partly for lo,,• nnilTllll
production nnd reproductive probkn\S (Ak-insoyinu llnd Onwuko. 1988). lvfincrals in the
d' 1 · d r tabol'ic reactions transmission of nerve impulses, rigid bone1c ore require ,or me 
r 

. 
d 1 · of ,vatcr nnd soil baloncc nmong 01hcrs (Adcjwno ond,onno11on nn rcgu utton 

A Th · "' limited information on mineral elements of some\\"OSanyo.. 200S). ere 1s ve., 

I . N" · _,_,il\Jly the: lesser kno\\n legumes (Agunbiadc, 1992).cgumcs consumed 1n 1gcno -, ---

...._, _ .L. L ,rpurttLf seeds contain oppm:ioble qUMlitics of the 
, m., study has sbo,vn u,al , pr 

mine.ml elements. 

.... , -blob purp11r1111.r combines 11 grcnt number or qualitiesStudies hnve sho\\'ll uwl ..., 

d various conditions. Its first advantoge is Its 
thnt can be used successfully un er . . 

• 11 tokrllfll it is able to grow tn o diverse range of
DdapUtbllity, not only is 11 droug 1 ' 
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environmental conditions ,vorld,vide (Cameron. 1988). Staying green during the di)'season. it has been kno,m to provide up lo six tones of dry matter per hectare. Of all the
three varieties, Rongui bro\vn has the highest conccnlmtion of crude protein, crude fill,ash and gross energy although ii has the lo,vcst value of crude fibre and nitrogen frttextract (NFE). Ho,vever, only the crude protein. crude fibre and NFE produced
significant di!Tercocc al p<0.05.

General concern has been sho,,11 in the sustllilll!Jlcc of the norm.ii he.ilthy person
nnd in nutrition in relotion 10 disease. Attention hiis oJso been dl'll\vn to the nlnrrning
inadequacies, both in quantity and qu:iliiy in the ,,-orld's food supply (FAQ, 2008) ll!ld
in the imbalance bet\veen gro,vth in population and food production. � interest to
produce foods ,vith good high quality protein content is steadily increasing in various
countries (Brcssani cl al., 1978). Due 10 the high cost of animal protein sources like
meat, egg elc from caule and poultry, allention is diverted lo provision of dietary protein
from vegclnblc sources ,vhich a.re much more ovuilable to the lo,v-incomc groups of
developing nations (Aguobiode, 1992).Thc \\"Orld production figure of grain legumes 
wns cs1im:1ted to be s I million tones in 1976, but this figure ,vns considered 10 be 
undcreslimotcd by bet\veen 20 and 50%, since in the tropics o.nd subtropics, mMy of the 
legumes ore gro,vn ond cof\sun1cd ot rurol level ll!ld do not enter official s1n1istical 
reports (Koy, 1979). The concerted efforts of various l"CSCtlKh centres, no111bly (1.1.T.A. 
1998) a.re gelll'ed to,vo.rds increased cultivation ll!ld improvement of vcgctnblc proteins 

especially the gl'1lin legumes. Almost 100 much onention has been paid to the popular

legumes tlull the significrutcc of other legume grains is almost obscure {Ezuch, 1977).

�lolin:i Cl al .. (l977) hove emphasized lho need for vigorous rescnrch on non-

. , od re=r.1tions ns protein sources. convenlionol lcgumcs for use 1n ,o P ..--
I f• te-sl nnd commitment 10 the production, storage and\Vith the current lcvc s o  in ,� 
I . · ... �r1icul1U' Md ,�orld,vidc In gcncrol, legumes oreutilizlllion of legumes in N gcnn an ..-· • • • . l fcedinll the tcc:ming populouons and M 1mponon1poised 10 be lhc food of the future n . 

· of the world Loblob bcnns 1s one of lhc: legumesprotein source for the poorer eounlnd . . . 
the prellminnrY studies on the prox1mn1c analysis.well sited to occomphsh this l,3sed on 
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Food legumes provide ben,1:en 17 and 40% of protein in diets (Brcssnni and Elias, 1980;Jood et al., 1986). 

This study reveals that lablab pwpureus has some qualities and potentials above
other common legumes like the co,vpea, soyobcan 1111d pigconpca. as mllnifcstcd in its
high crude fibre and crude protein contenL Efforts should therefore be devoted to
conducting more research to extend both technicaJ and practical lmo\\•ledge about
Lablab p11rp11reus so that its full potential may be achieved.
5.2 Antinutrition:il facton 

All the results reponed here ore consistent ,vith the vic,v t.hnt legumes. though 

rich in proteins, are sources of anll-nutritionnl factors, some of ,vbicb ore toxic and, 

when fed ra,v, limit the nutritive usefulness ond protein digestibility of such legumes 

(Alctor and Ferugn, 1984b). The trypsin inhibitor activities in the 111,v loblab bean 

varieties ore summarized in Table 20 above. The resulls of the trypsin inhibitor 

activities in the ra,v loblob bean reveal that they contain considerable amount of these 
inhibitors. Rongni bro,vn hos the hishcst value of uypsin inhibitor activities \\hi lc
Rongoi ,vhlte recorded the least and trypsin inhibitors arc rcponed to be one of the major 
toxic components o f  legumes (Licncr and Kllkrulc, 1980: Aldnyclc, 1989). 

Trypsin inhibitors adversely affect protein utiliMtion in two \\.iys (i). In chicks, 
it inhibits intestinal proteolysis b)• decreasing the effective level of trypsin to form on 

inactive trypsin-trypsin inhibitor complex (Koklldc et al, 1970). (ii). In r:us, it increases

the requirement of sulphur containing o.mino acids, thus occentu.iting the deficiency of

lhe · 
·d h. h 1-•dy ftv•st in the plont (Knkodc et al, 1970). The majoramino OCI s \Y IC n ·- � 

• • • 
I r. , 1· ted ·1n reducing the nutritio�l qu.ilitics nnd potentials ofu.n11nutn11ono ,actors imp 1co 

I · I h 'b·t H hllema•"•lutinins ond hydrogen cyMidc (Ologhobo,egumcs ore the trypsin n 1 1 o,�, oo 

19 • lb. nl s compare favourobly ,vith the values obuuncd for80). These trypsin inh 1tor v uc 
, 5 30 d 36 90 tlu/mg protein end limo bean ranging fromsoyobcnn ranging from 3 . an • 

. rted by Ologhobo ( 1980) bu1 cxcttd those obtained29.43 to 36 65 tiu/mg protein OS rep<> · 
1 28.20 tiulmg protein os rcponcd by Ologhobo and

for co,vpca ranging from 19.60 ° 

• ,.� nsistent ,vith that reported for C:O\\'JlCII rangingFctuga (1983). The l'C$ults are W>V co 
• b (1',ftutoni et al., 1993).

from 19.0 to 46.7 tiu/mg protein Y 
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The trypsin inhibitor activities obtained for the lablllb beans arc contrary 10 theresults reported by Lnmbcrt (1972,) for 26 varieties of CO\\-pc;l (Vigna sinensls). Theauthors obtained n range of I 5.S to 23.SOtiu/mg protein and \\'Cot on 10 sho\v tha1environmental and genetic factors affect the trypsin inhibi1or ac1ivities of legumes. Theresults or the Henmagglutinin content reveals that High\\'Orth black has the highest
HU/mg \vhile Rongai ,vhite records the least. These results compare ,,-en \\ith that
recorded for some vlll'ieties of CO\VJ)C3 TVNU66 having IJHU/mg and TVNU226
having 27HU/mg as reported by {Mllrconi et al., 1993).

The results from this study, hO\\'Cvcr, contradict those: of Ologhobo and fctuga
(1983) reporting a mean vnlue of 49.6HU/mg pro1cin for co1vpca (Vigna unguit:11/ara).
However, there appears to be no bnsis for comparison in as much o.s the isolntion
procedures and methods employed dilTer. Furthermore. the varieties of legumes used
nnd even the environment in which these legumes 1vcre grown migh1 h3ve some
modifying innucnces, as reported by Sv,'llltlinatht111 nnd Jllin (1973). The: variobility
ivithin species ond bet\vccn loc.itions may be os high os IOYo, For the cy1100genic
glycosidcs, High\1·orth block hos the highest \\ith Rongai \1hi1e recording the least. The 

occurrence or cyonogcnic glyeosides in legumes 1\'llS reported by (Okolic 1111d 
Ugoehuk,w, 1989). The cyanogcnic glycosidcs on hydrolysis yield toxic hydroc}'llflic 
ocid (HCN). (Fernando, 1987: Oswitokun, 1972). The cynnidc ions inhibit several
enzyme systems, depress gro\\1h through interference 1vith certain essential omlno acids

nnd the utilizntion of essential nutrients. The rcsullS obtnined for loblob bcons is low�r

than th3t reported by Egbe nnd Akinycle (1990) reporting 420mg/kg cyonogcnic

I 'd • 1• L--- (Ph , .. , J11,,011u) Okolic 1111d Ugoehuk\1'\J (1989) showed totolg ycos1 c 10 1mo ""'"' asco -

'd 8 I 095 nJ\.n for seeds of Nigerillll vnricllcs or fllOSC'Olus aurrus.cyan, c contents of 3 I· mw..., 

· d C 11aw:i/la glad/a/us. These MC higher than 1h31Vigna 1111g11/c11/01a C0Ja111u c:a;a11 on a • 
d$ The dilTcrcnces observed in tl1c varieties of lablobreported for loblab purpurcus sec · 

. . . , f I s could be nttributcd to the gcnc1lc vnnotaons andbcons lllld different species o cgumc 

• • . , , f h soils on which 1hcy 11<erc cult1vu1cd. S1m1ID1l)',d11Tercn1 nutrient composh1on o I c 
. . 1 l the soil h:ivc been found 10 result 1n the non-m11ero and micro mincrol dcfic1cnc cs n 
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protein nitrogen pool being large and this could result in elevated eyanogcnie glycosidelevels (Butler et al., 1973).
For the oxnlatcs, High\vorth black recorded the highest \,bile Rongru ,vhite hasthe leasL Ox.nlatcs (C2 dicarboxylic acid anion) is produced and accurnul!lted in m11nycrop plo.nts nnd pasture seeds. 0Xlllatcs mny be present in plants as the soluble S3lts,potassium, sodium or ammonium oxalate ns oxalic acid or as insoluble calcium oxalntc.

Oxalate is a concern because high oxnlnt.c diets C1111 incn:asc: the risk or renal calcium
nbsorption. Although data nre scarce in liicroturc ,vith ,�bich 10 compill'C our results as
regards oxnlates in legumes, our results agree \vith totnl oxnlntes reported by Arc_mu.
(1989) for lophlra a/ara (9.85mg/g), H)phacnc tltcbalca (9.57mg/g) and Bixa ort/10110
(8.44mg/g) \vhich are ,vitd underutilized crop seeds in Nigcrill.. For the ph)'tntes. Rongni
\Vhite has the highest ,vhile Rongni bro,vn has the lcnsL Phytie acid, a hcxaphosph;ite
derivative of inositol is an imporlllnl storage form of phosphorus in plMts. It is insoluble
nnd cannot b e  absorbed in the human intestines. Phytntcs CM render melllls like cnlciwn,
iron, zinc and magnesium unavniloblc into the body by forming insoluble S3lts ,vith
these metals (Edman and Forbes, 1977). However. our results contmdiet that obtnined by
Ologhobo ( t 980), recording a runge of2.90mg/g 10 3.25mg/g phytote for oowpc;i. 

For the tannins, Rongnl bro,vn recorded the highest \\hllc Rongnl white recorded 
the lowest. Our results compare ,veil ,vith that recorded for limn beans tannin 11111ging
bct\\'Ccn 0.32 10 0.93mg/g by Ologhobo (1980) but it is higher thM thnt recorded for 

• be o 24 �,id o 58m"'g and soyabenn varieties mnging betweenCO\YJ)Cll rung1ng l\\'CCn . " • tif, 

0.34 nnd 0.37mg/g by Ologhobo (1980). 
. Ii 

· -11- to c.�ist in the lhcr.uurc on the toxic effects ofNot much 1n ormouon np,.-•� 
· . 1, tudic.s hnvc however. revealed thnt the occurrence of laru11ns 1n lcgun1cs. Some c:ir 1er s 

• · · al s'gnificonce unless at very high levels ofien 10% lllnnins in plnnts ore of no nutnuon 1 

. 1 (l989) reported that tannins mny decrcMe protein or more of the dry '"eight. But er 
. d ,,,,(otablllty. Egbe and Akinycle (1990) roundquality by decreasing dlgcstlblhty nn ,... 

, (PI rolus /111101us). TI1c results ob1111ned for lablllb 0.S9mg/g tannins in  ra,v hma bcMS ,as 
• • • 

'Ii tly affect the nutr111orul potcn111lls or these beans sugges1 thnl they very lrultPU icnn 

legume, 
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For the saponins, High\\'Orlh black has 1he highest \\'hile Rongai bro,vn hns thelo,\'CSI. Saponins have been sho,vn to possess both beneficial (Cholesterol-lowering) nnddeleterious properties (cytotoxic; pcrmc;ibilisation of the intestine nnd to exhibitstructure dependent biological activities (Price et al., 1987; Oakcnful and Sidhu, 1989).Our result is similar to that reported by Achinewhu (1983) recording I t.8mg/g saponins
for rubber seed (Hel•ea braslllensis). Our results nrc also similar to that reported by
Osagic et al. (1996), th:it co,vpea contains I l.18mglg saponin. ). Sodipo and Arini.e
(1985) reported beans to contain a considerable amount of soponins of about
245.0mg/kg. \Vhilc there are suggestions that the consumption of saponins sllould be
encouraged because of their hypochotcs1crolaemic activity, fomgc soponins h:i"c been
reported by Cheeke et al. (1978) 10 cause 10:<ic nnd anorexic effects in the ml and S\vine,
thereby limiting the feeding volue of high-saponin animal feeds such l\S alfalfa.

Lastly, for the alkaloids High,,-orlh block hAs the highest \\'hilc Rongoi ,vhilc has
the leo.st. Alkaloids arc basic notural products occurring primarily in plants. I t  hAs been
reported that probably I O 10 20% of II.II higher plants c.onuiin alkaloids (\Vink, 1993). 
Literature is scarce on the levels of olkoloids in food legumes. Osagie et al. (1996) 
reported 1h01 rukD.Joid containing spc1:ics and vnrictics mny hove been eli.minatcd by 
choice from Nigeria's slllple foods bccousc or the biner w1e nssociated \\ith 
alkaloids.The values n:cordcd for the alkaloids are to,v ,,hen compared ,,itl1 1ha1 of
other 11n1i-nutritional foctors in lablab be:lns. This moy be on odvnnlllgc to the: nulritionnl 
significance of the lablab bc4ns, T\\'O consldru111ions do justify continued SUNcillancc

and future research on antinutritional factors in foods ood feeding stuffs. Firstly, the
· , _ _. · r 1 ··ties into our diets may c:xpose humans nnd animals 101n .. uuuc11on o nc,v egume van� 

ne,v tox.ic factors \vilh unsu.spectcd biologicol e!Ttcts. Secondly, improper pn>Ct:SSing of

........ __ hwnons 10 high conccntrDtlons of these toxic fae1ors e.g. """-JU and pulses may e:xposc 
. __ ,. . as 11/l oltem;itivc 10 co,v·s n1ilk in Infant formula. production o f  soyamtlk w.iu 1ts use 

• • ul obtllincd for the difft'T'Cnl an1i-nu1ritri1iorul foc1orsIt 1s obv,ou.s from the rcs ts • . . 
· tr,·cnts occur in tl1c differer, vonc11cs of Labial>In lhlJ legume se.cd that these anunu 

i ti ns tnd �ull.s ob\llincd from them ore importnn1purpur�u, seeds ;\nllJyucnl Invest ill o 

1 ...... 11cc.s could also be lncorporo1cd in10 brccdlnaIn breeding progrnmrnes. Agronom c , .. --
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programmes, to oversee the clTc:clS of soil nutrients on the o.nti-nutri1ional faclors,vilhout any adverse effects on the levels of other esscntinl nutrients.
5.3 Pbytochcmical Screening

The presence of secondary mctnbolitcs of plants like saponins, IOJUlins, nlkllloidsctc in L. p11rp11re11s seeds justifies on in-<lcplh study on this food legume. Mllllytriterpc:nc saponins nnd their aglyconcs have been rcponcd by HoslcllmOJ\11 and lvlanson
(1995) and Nduk\ve ct al. (2005) to have varied uses as anti-innammatory, an1ipyre1ic,
fibrinolytie, analgesic, nnti-ulccrogenic aJ1d anti-oedema ngcnts. Condensed 1:innins
c.xtrneted from various forogcs can significantly reduce the viability of the larva.I s1ages
of diO-crent ncmntodes of sheep and deer (Molon ct al., 2000a, b). Trilc:rpcnoid snponins
from Zygophylum species ,vcrc: also used in lroditiorutl medicine as on nnthclmintie
agcn1 (Ibrahim and N,vude, 1983). Plants constitute an irnponnnl source of ac1ive ruturnl
products ,vhich differ ,vidcly in terms of structures, biological propenlcs and
mechanisms of octions. Various phytochcmienl co111poncn1.S especially polyphcnols
(such as navonoids, phenolic acids, 1annins ctc) nrc: kno,vn 10 be responsible for the free 
radicnJ scavenging and anti-oxidant activities of plants (El Di\vnni et al., 2009). Phenolic 
substnnccs possess many biological effects. These erreets arc mainly ouributcd to their
lllllioxidnni aclivitics in scavenging free radicals, inhibi1ion of pcroxidMion and 
chelating tmnsition melllls (Bohman tt al .. 2007). 

I 1h ,�r1 of many plants hove been screened for lhelr n recent yerus, e exu-
ft"lJ' 'd · · , 1 od I systems antioxid4nl.S nrc: able 10 sc:ivc_nge free radicu.Js- Olli ant achVlhC$. n m C: • 

• _., lh ,L- fi _.,. Is rrom c.iusing damage (El Oiwanl rt al., 2009). The"'"' crc:by prc:vcnl .,,., rc:e nwlell 

bol,1 5 could be responsible for 1hc use or tho \\ hole_ presence of lhc_se secondary mcUI I c 

. . tisp:ismodic for fevers and s1omnch plant of L. purpurrus in folk med101ne o.s on 
u-cot colic ru,d gononhoa and o.s n poulticing ror compl.unts, and the use of its le:ivcs 10 

. • iKture or L. purpurcus IC3VC,, nee nour and fflakcbilc:, (FAO, 1988). In Mlllays1a, m 

pod · • l1l'C used 10 lrelll innamed Cl1f'S and �IUrmcric: ore used on cczyma, the Juice . 
. Jlllll used 1o supplement spleen funcllons, expel(PAO, 1988). In Chm:I. ii Is unihllo Y 

mo, ll heal (Chag,dao ON Pcagcn. 1993).
dampness, diJ'pc:TSC summer heal and re 

168 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



Nd�,'C et al. (2007) reported 1ha1 the presence of soponins in l'ltellorfa 

parodoxo (Gaertn F.) could be responsible for lhe troditionnl use of its kernel fol extroct 

(shca huller) as a muscle rela.'tonl ond in the tre:itmcnl of sprains, \\OUnds and colds llS

generally procliccd in Nigeria. Phytochcmic:i.l progress hns been aided enormously by 

lhe development of rapid ond accurate methods of screening plonts for p.u1icular 

chemicals. These procedures hove sho,vn lhllt mcmy subslcmces originally 1hough1 10 be 

rather rare in occurrence ore almost univcrs111ly distributed in the plont kingdon1 (Donso 

cmd Adeyemo, 2007). Plants contoin biochcmic411)' ond physiologically active principles 

thnt over the years have been c.xploitcd in trudiliomll medicine for the treatment of 

vnrious ailments (Adebajo et al., 1983). The dru&5 c�ntoincd in mcdicirul plMIS DtC

lalo\\1l :is octive principles. Co,vmon (1999) and Banso and Olutlmayin (2001) reported 

thnt plonts conloin n ,vidc vnrlcty of active principles. 

S.4 Nutritional/ Protein Qua Ill)' Studies 

In this study, rots fed on the ro" lablob beans elicited considerable \\-ciiht loss,

and poor Protein Efficiency Ratio (PER) values. These clcnrly indicnte the high potency

f t h • · th '"IC of these lcnumcs The poor protein utlliznhon
0 C IOXIC subslllJ\CCS ID C ro,v s... o 

·nc1· b d 
. th I bi b be""� indicate the ruts m:11n1Aincd on these legumes could

I 1ceso SCf\'C ,n C O a ... � 

not efficiently utilise the dietruY protein. 
:ire com>borotl\'c of previous studies (Rubio tt

Our results on gro,,-th p:inimctc:13

· f v novy be.in, lim11 bc11n ond fobi, bcon
al, 1990; Apat.a.. 1990) that the ingcsuon ° ra� 

. __ ., ption ond nitrogen rc1en11on. PUS'Zlll1 et al

signiliCD.ntly depressed gro,,.'th, f= consum ' . . . 
L...ft. ·n rat diets decreased protein uuhzallon

(1979) d ·'--t the inclusion of ro,v -� 1 
rcportc u..., 

c dictorY nutrients in rots fed ri,,v
. . ond or 11bsorbllon of som 

A dcrrangement 10 d,gcsuon 

(198411) From their observations, ii Is

� be . rtcd b Alctor and FetU&ll . 
an 1, rcpo Y 

• • fed rn,v limi, bean m:iy 1n pan be mediated
. h lnhib1hon of rats

COncetvable thllt the gro,vt 
. _,_ 10 uliliu dlctor)' nitroacn rully and

· mentlll 11111m= 
by the app:irent in:1b1lity of the c."Cpcn 

the diet as "-ell.
pahaps other components ,n 

. _, b" different \\'Otl,.crs 10 alTccl the
ha t,cen chum"" , 

The follo\lo"\118 factor, vc 
fc1111i1er and rruu,onlll uctmcnlS of

I ....,1cins, thcY ue
nutntlonal qu:ahlics of P 1111! .,.-

·ironcn content In the lc.1,c::s and this
ult in more n• D 

l'W\lJ. Thus hea v 1cr �enl.S rd 
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could lead to increased nitrogen content or the cxlracted protein lllld increased nitrogencontent of protein concentrates hove been round to give higher digestibility values(Byers, 1961, Horigomc ond Kandatsu, 1968). Minor qwunitativc differences in theamino acid spectra of the tear proteins could also affect their nutritional values (Singh,1970:i) but Pirie (1963) pointed out that this value is more limited by the digestibilityvalues or proteins than by their amino acid composition. Raymond lllld Tilley, (1956),ho\\·c,•cr noticed that differences in availability or some essential amino acids or the
proteins, like lysine, led to differences in the nutritional qualities or  the proteins from
many plant species. \Vhen fed as the sole protein source to rots durini; bioassny, the L.
p11rp11re11s seeds do not suppon gro,vth, ostensibly because or the polyphcnol levels
(lllllnins) ond other ontinutrients in the seeds ,vhieh mny,in pnn,lcnd to poor utllizlllion or
the constituent amino acids. By implication, these seeds may not suppon growth if fed
solely as the protein source to man.

Nigeria along "'ith most \Vest Africnn countries, has a lo"' protein intake nnd
k\voshiorkor is quite common.The development of seed protein projects In this nrc:a is
both desirable and reosiblc.The high rainfall encourages the gro,,1h or plants. TI1c t,,'O

· 
Ii 

· mnlnutrltion In Nigcri11 hove been listed as isnorunce andmrun reasons or protein 

• • • I hared by other rckno,vned Nigerian poverty (Bossir, 1964). This v1e\\• 1s o so s 
. . t to solve this problem, there 1s need to improve nutritionists (Oke, 1966). In nn attcmp 

. 
I ,1 blc foodstuffs through belier processing and the nutritive quality or local y-11v111 0 

. d . nccmed "itb 1.hc study or nutncnt content enrichment (Akinrclc. 1967). This stu Y 15 co 

Loe 11 food legumes nre obviously a choice llSof the lhrcc varieties of lablob bean, 11 y, 

d · I h h' nl. ciucn by bwno.ns nn 11111.ma s, t c 1ti',,i.-. .d I Although legumes orew.,., are \YI e y eaten. 
. tri 1 1 roctors limit the qWllltlty 

r toxic and or ontrnu t onn 
fibre content and the presence O 

• d from I.he fibrous fflllttcr andtcins a.re remo, c 
Iha C40 be ingested. If I.he pro 

cd Legume seed proteinuld be safely consum 
COncentn11cd, larger quantltle5 co 

, 1 cnt bcCIIUSC or its high yield per imlt
• 1 11 protein supp cm 

concentrate has good potcnua 05 

1 and Its good nutritive value. In 
et hod or prcpMUt on 

area ofllllld, the relatively simple m 
·-' re than h,icc the protein and yield 

. . _  .... tcnumes conu»n mo 
comparuon to cereal a11un,, '""" •-·· 
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almosl as mlllly calories per unil \\'eight. Compared ,vith foods of animal origin, most ofthese legumes conlain similar nmounlS or protein (Akinjnyeju nnd Enude, 2002). Since proteins constitute one of the most imporl!Ult nutrient present in very highnmounts in the lnblob seeds, methods could be developed to prcpnrc protein isolates andvnrious other products for diverse end uses but the nnlinutritional fnctors have to be reduced drastically. The search for protein sources is of great importance in developing\\'Orld ,vhero the populntion is gro,ving ot nn oc:cclerutcd rote. Pinnt proteins, such oslegumes, ,viii certainly ploy an importnnt role in meeting the protein requirement ofmon
as \\'CII as feeding his livestock (Apata, 1990). In the ,vorld's search for high quality but
cbcop sources or protein and energy foods, increasing :11ten1ion hns been focused on
homc-g_ro,vn legume seed crops ,vhieh possess potential for significant contribution of
nutricnlS particularly proteins, that can be used 10 improve the diets of the vnst majority
of people :is ,vell 05 in balMccd and economic rations for livestock (Apata, 1990).
Information on the nutritive status o f  these legumes IU'C vitlll for their most clTectlvc
utilizntion and a basis for their nutritional enhllneement.

The Nationnl Acodem)' of Sciences of the United States (1984) and Achinc"hu
(1982) luvc dru,vn attention to several lcsscr-kno,vn legumes that nrc promising gruin

· th arc the African yam bean (Sphcnosryllslegumes indigenous to the tropics.Among em 
d (V. and=cla s11brcrra11co11 (L), kidney bean (l'l1D.Seolusstenocarpa), b:imbnrn groun nut o 

. . (Phnscolus /t111at11S).$\\'Ordbean (Ca1UT1YJ/ia,11tgoris) tropical hmo. bcmt ' 
1/c r,nls) nnd hibl�b bco.n (loblob purp11re1u)o.ndplagiospcm,a)jockbc:ln (Canavollo c1u O 

_ __ ,. . • this country. Dalogun and Fctug11 (1986)th ·'I cul · d 'n difTcrcnt l<><-WtllCS 10 ey Ille w llvnte 1 
• ·---'· in NI cri:i. T11ese legwncs h:ivcI . nd loitcd lcgununous crop� g c llSSlried them as u crcxp 

. -d Ii , nt diets generally prcvailini. . lcmenting the protein e ic1c prunary 1mportanCc for supp 
th ·r nutritional possibilities hnve not yet mic SUIIUS but Cl among Nigcri11J1S of  lo,v econo 

990) They IU'C olso called minor legume.$.• cc:1 (Apato I been fully rc:t.liud ond cxploll 
. ' -�d popularity or simply beCAusc their

d t Cl1JOY a '"' e probably because they O no 
. 1992) Mature dry legumes an: very

I cd (Agunb111de, lmp0T1Anec is under-est mOI 
around the world (Meiners tt al ••popuh1tion SJVUPS itnponant in the diets or mllllY 

I cnts because of their potcnlinls IIS
cd rood supp cm 

197C.) Legumes should be exploit AS 
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rich protein soun:cs (Peace et I 1988 . • 0 ·, ). Much or the :ivailable infonnotion on tJ1cnu1n11ve co · · 31 mpos111on data on  the more commonly used local foods nnd feeds does notcover all these legumes and \Vherc available, needs updating. This is because of possibleeffects of the soil climate va · 1 . • • • , ne Y, processing nnd fcrtihzcr-trcatrnents on their chemicalc-0mposition (F AO, 1968).
S.S ToxicologiC.ll studle.,

It is \\"CII kno\vn that 111any of the plonls in our environment IIJ"C toxic to some
ClClcnt. h is therefore necessary to lake coution in the consumption of plants (G\','UJ" and
Hllll, 1978). An cncyclop:iedia of plants thnt hnve either being rcponed or suspected to
cause poisoning in  humans nnd livestock at one time or the other is imponant so as to
reduce the occurrence of poisoning in  our environment (Clnrke and Clnrke, l97S; Holl,
1977 ru,d Kinghorn. 1979). 

Nigeria hns a poor disease-reporting system; as o result of this, the incidence and
occurrence of plant poisoning is given little or no relevance. Due to the tronshumon 

nnturc of livestock management in Nigeria. it is n:poned thnt obout 10% of all gro:zing 
livestock ore severely affected b)• toxic plonts yearly (N\\'Udc, 1976). The nnturc of such 
losses vary from directly cousins delllh, cmaciotion or mllllllgcmenl problems in onimlll 
gmzJng to indirectly causing obonions or coogcoiml deformities in the unborn

generations of the affected animals {Keeler, 1973). TI1e toxicity of plnnts depends on

some factors. For cJ«llllplc, Amaranthus rctroj1u:1u is oblc to acquire dnngerous level of

toxicity only when gro\vn on nitrote-rich soil or ,vhen the pnsturc Is fcrtlllttd by

artlficill.l manures contoining sodium, potassium or ammonium nitrate (CIC11kc nnd

"'--k 1975) 1 
· tnl fiictors do arrcct poisoning. Also, handling 111Tetts the'-'-"' e, .e. cnvaromcn 

IO · · f I F ev"mplc ;\/cl/lotus olbo ls rcponcd to produce toxicityXJc constituents o p ants. or  ..... 
d Nelson I 9S9 Prier and Dcrsc, 1962). Fasting alsoon.ly when ii tuis spoiled {Fr3.5$Cr an • • 

Inc 
. . f · Is 10 poisoning (Clarke and Clarke. I 97S).Thls

•cases the susccpt1b1lity o GNma 
. • k · Nigeria arc exposed to reduced ov11ih1billry of

Obscrva.lion ls importMt since hvestoc in 

th arc no ruinfolls; and they hllvc to trek Iona
PlSlurc in the dry 5CISOn \Yhcn ere 

dulances ,n search of pasture-
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The effects of many poisonous substances often manifest by the production of typical clinical symptoms nnd gross nnd histopathologic lesions in the tissues. Thelesions of poisoning arc reported to be rarely characicristic. Nevertheless, the findings at11u1opsy nre reported to provide definite clues to the nntun: of the poison (Clnrke andClnrkc, 1975). The poisons, \vhen in sufficient conccntrntions. kill the tissue ,vhich theycome in  contncl ,vith; or, if the action is milder, injure the tissues nnd initiate nn acuteinflammatory reaction. If the poison has been ingested, it is the alimcn1111y mucousmembrane ,vhich suffers the necrosis or inflanlm:uion. The most po\\-crful ones destroythe lining of the mouth or oesophagus ns they nrc s,vnllo\\-cd ond then carry their cfTcc:tto the stomach. Others pnss through the stomoch ,vith little domoge nnd cause superficial
necrosis and infi11mm:11ion in the upper or lo,vcr intestine presumably because they
rcmoin longer in contact ,vith the injured part (Smith et at., 1974). Furthermore, some
poisons ore tmo,,'Tl not 10 hove immcdi:11e action but arc absorbed to produce their action
on the delico.te epithelial cells of such parcnchymotous organs ns the liver, or kidney
,,'hich they reach by lhc blood strc:uns. The skin nnd visible mucous membrnncs moy 
L. L._ • · d' I t'on Jnundice has been reported as a frequent sign of,wvc O C1U1Ii1Clcns11c ISCO oro I • u 

he 
· 

b I 
· (Jenkins 1963· Hutchinson, 1977; Tennant et at .• 1981pat1c damage y p nnt poisons , · 

and Owers et at., 1932). A cherry red or pink colour is seen in cynnidc .ind carbon 
. . . bi b' cmio due 10 nitrotcs, nitrites or chocolntcs m11ymooox1de po1son1ng. l'vlethnemo o 1no 

. . . . d--' I 1971), The animals shO\\'Cd 1yp1cnl toxic 1mp:in a bro\'m colourouon (An ruue et O ·•

Ii hClld S\\-clling, sluggishness ond general loss S}'mploms like crouching appearonce, ore 
of fur. 

1 feed exhibited progressive increases in body All h thnt \\--Crc fed Lhc contro 1 e nus 
1 •Mrc fed the Rongai bro,vn, Rong11i ,vhitc 14 All the rats t 1111 ,.� �-cighLS a.s shovm in Table · . dctrcnsc In body \\"eights This could

. i I o,,'CCI progress, ve and lligh"-orth block vo:nct es s' 
. r the Ii eds caused by the Rttions of the

1 and utllizauon ° c be due to the poor obsorbt on 
. the lh·cr i, the fim Of&lln to rcc:e1,'ll

' . . h the portal \ eUlS, IOSJ·nutnuorw factors. Throug 
LI first 10 be exposed to ,ngwcd 1011lns. • 

tiM1 tr.1CI and 1C 1 
IUbs1anccs from the gll,Sll'Olnt� 

-·'f DJld climinote toxJc substnncc, Gild 
r vcr is to dctoiu Y 0oe of the functions of lhc 1 

d lcctlru (hacmogglutlnlns) in the seeds 
IXICUbolit.cs (Jones �,al• 1991), The al.kAlolch on 
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mny be the major antinutritionnl factor responsible for the hepatic lesions. Jones et al.(1997) reported that plnnts containing alknloids produce hepatic lesions. According toKal-.11d c  and Evans (1965) lectin toxicity con couse zonol necrosis nnd fntty inliltcrn1ionof the liver, oedema, marked congestion of copillory vessels ond haemorrhage in ,•orioustissues. 

Alknloids, cspcciolly members of the pyrrolb.idinc group, oro also reported 10cnusc livestock loss due to liver lesions by gnulng on plnnts poisoned by the alkoloids(Smith and Culvcnor., 1981; \Voo tt al. (1988); Roeder, 1995; 2000 ond Stcgclmclcr et
al., 1999). The dlITcrencc in the hcp11tie lesions produced by the three varieties ofl nblab
seeds mny be idiosyncratic in nalure. The tox_icity ofhcpo101oxlns vorics unpredictably
bct\\-cen ruiimnls according to Jones 111 al. ( 1997). 111e kidney lesions moy be c11uscd by
ox.il:ites and lc:ctins in the sccd.s. Jones c1 al. (1997) reported tlU1t oxnlntcs c:nusc
ncphrotic lesions in the �idney. The mcchnnlsm invol"cd in the oetlology of this 
tox:icosis is thltt Cll.lcium or sodium oxnlntcs ore ingested by animals by coting plants rich 
in lhcsc oulatcs. Rndostits cl al. (2007), also reponcd 1IU1t 0X11hlles moy cause kidney 
lesions, he stated lh:it o.ulolcs a.re also kn0\\11 10 cousc ncphrotic syndrome, 111.0lllemio 

llld kidney lesions. lkcS',�nu nnd Bassir (1977) Dlso reported tho1 lcctin 1oxlci1y con

produce his1op;uhological chnngcs of some organs, p:inicul:irly in the kidney. Ltttlns

also cause an increase in tiMuc invusion by normal innocuous gut oo.ctcria due to 

�on of body defences. 

Tbc lesions in the hmp may be: uuscd by the alknloids and C:)'Dnogmic
• 

S ·th __ ., Culvcnor 1981, \Voo er al, 1988, Roeder, 1995,&lur:ostdes a.s reported by ( ma ..,,.. • 
. . 

.... yrrolizidinc DlkAloids are highly 10:ac 10 h\.-cstock 2000; Sttgclmcicr tl al., 1999) uwl P .. 
I • ons aflcr grazin$ on plants conuwung suchllld causes death due to putmonary csa 

. rtcd th;il cyanogcruc gluc:os1des cause rt:Sptratory 
albJoids. L1enrr, ( 1989) also rcpo 

bc: ea.used by all the anlinutritlonal ractors 
f;aihft and Soil.er. The ICSticUW ICSJo::u

y 
1 _, lOOI) ICSliculat dcgcnrrataon and 

'J97 and r,:.,....c, t "'.. • 
Acltordu,g co (Cl:uoc. I 

.... used by any ractol(s) "hich cbmagc:s the · -,.u,v,arnay=ca Pl'Odaction or subrcrulc s.,--- ' nnnr digestion and absorption of • heal rna1nuinuon or ,-
lalkJ,n ad, a 1nrect,on,, ' 

anJ ol,stnldiOn 10 Oo" of lpCilfi The 
-"'-- _,__ taormonal cJcricic:nctes
-...._ CO.uro, 1(:/J!.

,, .. 
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hist.ologiC41 integrity of the testis is fundamental to the production of fcnile spermatozoa(Oycycmi et al., 2008). The aetiology of pathological lesion to the testes h:ive beentraced to the presence of alkaloids (Burkill, 1994). Albloids ore bi03ctivated to releasereactive metobolitcs, which bind to cell molecules and cross-link DNA to cause cellulardamage (Chccke, 1988). Alkaloids also cause gastrointestinal disorders Alctor (1993a),
tannins cause decreased palatability and feed consumption, binding of dietary protein
nnd digestive enzymes to form complexes that ore difficult to discst, Roeder (1995).
5:lponins produce haemolysis ond other toxicities to ruts, Johnson et al. (1986),
hacmagglutinins interfere "-ith digestion and absorption of nutrients, Alctor and Fctuga
(1987b), phytates and oxnlates bind essential minerals and make I.hem wuvuiloblc
(Nelson et al., 1968; Oke, 1969).

The effects of poisons ,vhich are most often looked for, in plant toxicology in
animals are their gross and histologic actions on the tissues. The lesions of poisoning ore
rarely characteristic, nevertheless, the finding 111 outopsy c11n provide definite clues to I.he
nnturc of the poison (Smith et al., 1974). The poisonous plants cause an anuy of 
different symptoms, since the effect of the poison is often on not more than one body

system. Clinical evidence is reported to be only of limited value. Tbc:rc ore only about 
. . ... bod thnt ore capable of being affected, so I.henine systems of orgnns 1n u,e Y 

f I• ·--• ·..,.c arc extremely limited. In addition, there permutations n.nd combinotlons o c '"'""' s,.,._ · 
. . . . b d'fferenl individu:ils in the syn1ptoms c11uscd by IS cxtraord1nory vnnab1hty sho,m Y 1 

. 
• kn , 10 appc:ir on c:,ch occasion (Zook ondthe S!Unc poison and not every symptom IS O "" 

• • . be as importllnl as their presence o.s II Gilmore, 1967). The absence of lcstons mny 
. The skin ond visible mucous membrane may 1c:rvc.s to C.'Cclude various 1ox1c agents. 

. . 
d

. . lircquenl sign of hepatic dll!nogc "lllchhn .___ • . d' louniLion Joun ,cc ,s n vc o c11.u ... ctens11c 1sco • 
I/ jlmw Hcliotrop111n1 '--- . . lnnt poisoning such as As]Jl!rl!, us ' ,...., been oolcd 10 vnnous P · 

·n1c I r Is s«n in cynnogc:nlo plnnt hctrY red or p1 co ou turopa"11m (Smith cl al., 1974), a c 
d nitrilcs impart n bro\\1l . min due to nitrates on J>Oisoning nnd mcthaemoglobinac 

1• • al sinn• observed in the ruts fed 
• th. Slud)', the c ,me .,.-

C()Jounuion on the haemoglobin, In 15 

• , dullness. 11norc.-Yn (innppclMCe),
� ore sllliJTY lull rcoo ' lhc raw Loblab pllT/Jureus sec 

mbcnc)' com111ose 11nd death

\li·cight loss, enlnracmcnt of  the a bdomlMI covlt)', rcco • 
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The various nutritional and histopathological effects of IU\V lablab beans on therats system rcponcd herein are all indications of some of the toxic properties of this beanwhen ingested in the ra\v state. Although the toxicities of most other edible legumes\\hen consumed in their ra\v states have been fairly \\'CII studied, those of labh1b beans
hnvc been Uttle studied (Deka and SG.rlw, 1990). Also the biochemical and pathological
effects of lablab bean (Lablab purpureu.r) nnti-nutri!ional factors have not been w-elJ
documented. Andrea and Pablo (1999) olso recommended that efforts must be devoted
to conducting more resea.n:h to extend both technical nnd practical kno\vledge about
lablab purpureus so that its full potentiol moy be ochievcd. These h\'O series of needed
infonnation on the loblab seeds have been provided in this investigation and this is the
rationnlc o f  this nspect ofinvestigotions.

The present results \vith ra\v lablab benns ngree \vith those ofBeko �, al., (19n}; 
S:intidrian et al. ( 1981) \Vho shO\\'Cd that gro\\ing rats nnd chicks fed diets containing

the: ra\v legume, field bean (Vlcla foba), ns the major so= of protein sulTcrcd

significant  reduction in gro,v,h rate and pancrc.ntic hypenrophy. This study olso agrees 
\\ilh that reported by Licner and KBkodc ( 1980) that young rats and chicks fed ra\v

soyobcans ex hibited gro\vth inhibition l1Jld pancrcatle hypertrophy. This is primarily due 
• • • I factors \\'NCh reduce food intake (Lic:ncr,lo the presence in legumes of nn11-nu1n11ona 

1981). impair digestion and absorption of dictnry nitrogen (Nitsnn and Liener. 19�6).

bo . . 
/ 1981) and lipid (Sklon et al .• 1973) reduce the retc:nttoncar hydrate (Snn11dn11n er a •• • 

• 
1 1986) nnd elevnle the catabolism of body lipid (Grantof observed nitrogen (Grunt er a .,

m · C)' of food utiliz:nlon Results or this studyer al., 1988). thereby limiting the e cicn 
. . . . , • . very potent on11-nu1n11on:il pnnc1plcs since 1ndic,11c that ffl\V lnblob beans contmns 

ration of oxidative stress ::ind 1herc \\1lSfeeding the three vnrictics to rots led to the gene 
. 

r the :ithologicol findlng.s . . 
d reed consumpuon. Some o P 51&nificantly depress«! Gf0\V1h nn 

rted by King et of. (1980) for. 
nil rc5pccts 10 those rcpo 

1n this study nrc similar In sevc 
. 1 1 \\'US observed in the spl�n, 

nlth ugh no sigruficon1 cs on 
raLs fed ra,v kidney benn, 0 

Some or the p:ithologlcnl findings 
fed the loblob bCDOS-�crc115 and intestine of rots 

rted by Alctor o.nd Fctug;, (1986), 
"""' ,,1th 1ho.s.c rcpo 

observed in thu study olso 0..--

�• l'ma bc:lns nnd co,vpc.,.
0) ho \\'Orkc:u on L 

Alctor (1983). and Ologhobo (198 ,.., 
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Aletor and Fctuga (1988a) reported that gro,ving rats ond chicken fed dieiscontaining ra,v field bean (Vicia faba L.) and soyabean (Glycine mar) as the majorsource of  protein suffered significant gro,\'lh retardiuioo, J)3Jlcrcatic hypertrophy nndeven death if the ingestion is prolonged. These deleterious effects have generally beenattributed to the presence of a number of  cbemicnl substances such as trypSin inhibitors,phytohacmagglutinins, s:iponins, tannins (Eggum, 1980; Licncr, 1980). Studies on
gro,\'lh performance in broiler chicks nnd rais shov;cd adverse effects on body ,,-eight
gain, feed inlake or feed conversion ratios ,vhen lllMin containing extracts \\'Crc
included in Lhe diet (Ort:ilz et al., 1994). Va.n Buren nnd Robinson, (1969) rcponcd that
tannins affect the gro,\'lh of animals in Lhree main ,vays. They have astringent mste,
,vhich affects palaLability and decrease feed consumption, they form complexes ,,ith
protein nnd reduce ilS digestibility a.nd Lhey oct as enzyme inactivntors. All these factors
result from the interaction of tannins and proteins 10 form soluble and insoluble
complexes, an interaction that depends primarily on rcla1ivc proponioo of phenol o.nd
protein. 

The abundance of nnti-nulritlonnl and toxic influences of Lhcsc factors ,Yithin the 
lnblab beans and most other edible legumes certainly CAiis for concern and therefore
,_ d f 1· • • -"uclng their lc"-cls to the benrcst minimum should .... ys on mcrulS o e 1m1no11ng or ";" 

be pursued. 11 could be ,vrongly argued that since our culturul mc:Lhod of preparing these 

I • .... not bolher. This is not cnLircly correct becnuso cgumcs Involves cooking, ooo nc<:U> 
• "( Dill fi1ctors prcsen1 in plant foodstuffs canalthough the toxic effects of most anu-nuLn 10 

. . . 
L.. tmcnl it should be opprccinted thnt cond1llons generally be climi 1111tcd by proper•=' LrCII • 

I ma not 11.h\'ll)'S be achieved. For examplem11y prcvoil ,vhcreby complcto destruct on Y 

f und bcllnS ond ground ccrcrus prcp:i.rcd (Kone, 1972) observed thot in mixtures O gro · 
. 

• . . Ali ·ea Lhc lulcn1aglutln1n \\'llS not a.l\\'3}'S under the field conditions prevailing ,n " • 

ked roductS produced diarrhoea o.nd othercompletely destroyed, ond Llw the coo P 

toxici ty signs. 
. mountainous regions could also rc!ult 

. . 
'Ii point of "�tcr ,n 

A. rcduc:uon Ln the bo• ng 
effects of c.,ccessivo cooling on . 

r xlcity The adverse1n incomplete dcstrucllon o to. • 
'd ration. Also, people don't p:uicntly 

• por1ant cons• c 
Jl?Otcio dcruuuration i, 11.lso an ,m 
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prep:ire or process beans lo  the recommended level to destroy the nrui-nwricnis becauseof the high and prohibitive cost of energy source like kerosene and gas and scarcity offirewood especially during the rainy season. As :i result of this, people an: forced 10 e:it
unproperly cooked nutritionally toxic beans (Puszmi a ol., 1993). The obsefVl!tion of
biochemical changes is very releVl1llt since some toxic substances take long periods to
exhibit any symptoms or produce Qlly org1111ic dnm11ge. For example, symptoms or
bracken poisoning may not oppear until several months after the: plnnt hns bccn ingested.
(Blood nnd Radostits, 1989). During the process of degeneration. leading to necrosis,
several biochemicaJ alterations occur. The ch3ngcs in CJ1pt1city of oxidative:
phosphorylation i s  one of the earliest mt11lifestntion me:i.sun:d by ndcnosine triphosphatc
(ATP) level {Bellller, 1969). Such nn assault rcsullS in decreased intntcellular pH nnd
lack or energy for energy dependent cation pu.mp \\Oricing ag:iinst nonml
electrochemical gradients.

Failure of lhe latter and toss of integrity of cell mcmbrunc n:sullS in nn inOu.x of 
sod. 11 "d I · 0 d \\Mier leading 10 cellular swelling 11nd lcnkogc of 1um c I on e, co c1um n u 

• 
• I 

• 
) ro1e·1ns nnd enzymes (Smith �, al., 1974 nnd 1ntrncellulnr ions (cspcc1nJ y potassium , P 

· idc nn lmporlnnl diagnostic Bid for the �!organ er of., 1988). These lcnk1ng enzymes prov 
· 1

· · ticnlS (Koncko, 1989; Cornelius ,n al.,recognition of dead or dying tissues 1n 1v1ng P3 
· · ( ccrosis and by chMlctcrization of1970). Mensurements only nllo\v for recognition° n 

. · the cxoct loco1i1'Jllion of necrosis to thethese enzymes by electrophorettc sep:unuon, 
. . . • . 'bi Most studies dcnling \vitl1 the toxic properties ofspcc11ic tissue 1s s111d to be pos.si c. 

. . 
d those arising from 1ntru-pcntonca.l (ip) legumes hod been mainly ccn1ered oroun 

• . • 
I one biochemical oc11v11y or feeding n. . . 

·r. d Ii . ns \Vith none or on Y 1nJcet1on of pun 1e racuo 
. . I 990) These cxpcrimcn1a.l . . . d into n non-tol\lC diet (Ap:1111, • punficd froc11on 1ncorporote 

f ombinotion of 1oxlc fnt1ors 
Procedures may hove different c {Teet, rrom that o O c 

. rally in the seed.occurring ond intcmc11ng natu 
b' chcmit41 changes iu one of the - he  use: of scnim ,o 

This is the rouonnlc for t 
bi b beans in this study taking Into· · or the lo 0 

parun,ctcn for cvnJw111ng toxicity
b-llcutcly. ,,tso, there is no sufficient_ . odminislcrcd su 

c:ons1dcrotion that the seeds \\C1'C 
biochcmlcol porornctcrs 4S Indices . 

. Id 1h11t hoS used scrum htcnuurc: in 1l1ls part of the ,,or 
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of toxicity for lablllb beans and food legumes in general.All the oulhors did not includebiochemicnl observations in their studies, as mOSl studies reported only the gross andhistopathologic effects of the seeds on major organs like lhc liver, kidney, pancreasc,lungs etc. I n  this study, the three varieties of the ra\v lnblnb seeds coused a significantdecrease in the level o f  packed cell volume (PCV), haemoglobin (Hb) concentration andred blood cell {RBC) count when compared \vith those of the control. The decrease \YIISsignificant Ill p>O.OS. The result of this effect on PCV, Hb concen1111tion and RDC countsho\\-cd that it has odverse effects on lhe erythron of rats (dysfunction of red cell
haematopoicsis), and moy therefore c:iuse anaemio in animols lhnt bro\VSC them. h is
possible that the significant reduction may be the resuh of one or combin:11ion of the
following toxic factors acting together in the 1'3\V beans to induce inhibition or
haematopoicsis, a combined toxic factor-induced red blood cell hacmolysis ond an
inercosc in the plasma volume (Apalll, 1990). There \\'llS 111so an incrcnsc in the level of
mean corpusculor haemoglobin (MCH) ond mc:uJ corpuscular haemoS,lobin
conccnlmtion (MCI IC). TI1crc ,vns not significontly different from thllt of the control
and so the onaemin \VOS nonnocytic anaemia. ExtranCOUS poisons oficn reveal their toxic
effects on the blood circulating system by numerous pctcchioc: or ccchymoscs, os a result 
of Injury to the endothclium of c:ipillorics, some hocmolyze the circuloting erydll'OC)1cs, 
a r, d h h ·et·c po,vcrs of the bone mOrTO\\ or tJ1c spleen \,hcn-os othersc1v estroy t e oemopo1 1 

rod tJ • ffi b bi 1.: ·•�I en7'1Tne systems, USU!llly \VithOUl nny idcntlfioble P ucc 1e1r c cct y ociung v1... •-; , .. 
lesion (Smith et al., 1974; Beutler, 1969).

. . • f1i ., fi rmed elements of the blood by lhc1r ochons on Potsonous plants may o cct utc o 
. , 

bo nrro\v· by incrcoslng their ra1e of pcnphcrol the production or blood i n  the ne m • 
. . . , . . b --nucncing their distnbullon 1n vnnous bodydcstruchon or hocmolys,s, or Y 11"' 

• • • I k of production or the vonous erythropo1e11c Portions Anaemia CM result from O oc · 
'bodies) or o r11ilurc of tJ1c bone mono\v to factors in11c1ivntion or the factors (ns by anu 

1 
' 

975) If dom11gc 10 the bone marro\v s severe rcs d thr · L' ($\\'CDSOn I · Pon to cry opo,c in • 
. bcrs or the major groups orbs d dccl'C3Sc ,n the num enough, there moy be ttn ° crvc 

S6) The obscrvntion of onoemio in this studyformed elements (pttncytop:,.cnitt) (Join, 19 
.' ''"rv to the \\'Olk or (Sh.:lrmo rt ol.,

(1964) but IS conu-J 
JUpport., the work o f  Seo.\�Tlght 
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1982) ,vho observed increases in the to·-• RBC d PC · "" counts llll V Ill Lanlano camara poisoning. 
The clinic:nJ implications of lhe production of llllllemia by these Lablabpurpurcus seeds is quite obvious most especially in the system of livestock management in this country. \Vith the transhumons in livestock m111lllgcmcnt, the animols areconstantly exposed to different plllllts ,vhicb they nrc not used to lllld therefore are

unable to differentiate bel\\'ecn the poisonous lllld the non poisonous ones. morcso that
the Lob/ab purpurcus i s  ne,vly introduced in to our environment llS o source of onimBI
f�. Tannins are soluble in ,vnter, dilute nlknlis, alcohol ctc but ore ccnerB!ly only
sparingly soluble in other orgnnie solve nts. ClinicnJ signs, such GS saliwtion.
inappetence and nlllXin of lhe hind limbs ,vc:rc noted in tnnnin poisoning or some plnnts
like Acacia dccurrcns o.nd Acacia salicina by (Clnrke and Clarke, 1975). The tnnnin
content or the lnblnb seeds may ha,•c contributed 10 the reduced rev noted in this study.
Snponins ore reported 10 have pronounced haemolytic properties (Gee nnd Johnson. 
1988). Different saponins have very different haemolytic activities, nnd lhc:rc is n ,vide 
variation among different animal species in the susceptibility of their erythrocytes to 
hacmolysls by soponlns. Some of the soy soponins hove liulc l�emolytie activity (Birk 
rt al., 1963; Lo,ver, 198S). Soponins hove the ability to rupture erythrocytes, 1111d several 
authors h.llve proposed to detect the presence or soponins in drugs, lllld to estin1otc their 

COn · b • th 1•�cmol"'ic e1c1ivity. Toxic plMts do not produce occntrnllon, y mensunng e ,.. ;• 
d. ffi ,me I eutrophils lymphocytes, eosinophils and monocytcs rrcct e eel on the \yu • sue I o.s n • 
(Swenson and Reece, 1993). 1-lo,,-cver, excessive Ingestion of a ,vidc variety or pla.nts

'--- I'" • e or non-rcgencrutivc an:icmi3 \\hich is n stem 
•= been found 10 cause hypopro 1,eru11v, 

cell disorder ehnrncterizcd by reduced bone mQITO\V production or all blood componc
�ts

• . in!ilteroting lhe bone mnrrow or supp!'C$$1ng rn the absence of o primory d,sensc Procc:ss 
,.. , al 1984 ). There \\"IIS o dccrca.sc 1n the 1010.Ihacmatopoicsis (Kingsburry,  1964; 0=0 t ·· 

th:ll or the eon1rol rots.Dcerense In \VBC,vhitc blood cell count (T\VDC) relative 10
• • • • f.defcnsh·c mcchan1sn1s to combat 1nfcct1ons.co O d 1· · the produchon O · uni re eels 11 cc rnc ,n 

t'bl 10 various physlologlenl 11nd 
Th oke the nits more susccp a e 

Is situation will normally m 
Ii , -�d """' nro,,'lh as rcponcd b" • , ""11ter mortn 1) ... , •·-- " 'brochcmical $lres5 resulting 1n disease. o---
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(Agrawal and Mahajan, I 980). There is  also a reduction in the level or circulatinglymphocytes as compared with the control rats. A decrease in the lymphocyte level isassociated \vith coruUtions such as irradiation or corticosteroid administration. Increasedeon�ntraLion of corticosteroid is rcponcd to rouse lymphoid and thymic atrophy{Esteban, 1968). I t  thus means that continous administmtion or exposure of animals to
these seeds is dangerous because the immune system of the body could easily be
offectcd or compromised. A�ta ( I 990) reponed increase in lymphocytes in l'l11S fed
some tropical legume seeds like Afriron ynm beao and pigeon pea. It ''':IS stated th:u this
may be due to stimulation of the rcticuloendothelinl system by the potent endogenous
tox_ic substances in these legumes. It hos been rcponed th3t hncmagglutinins from
mature and immature seeds affect lymphocyte stimulation (Tkc&','UOnu and Bassir, 1977;
Lis and Sharon, 1977). The decrease noticed in the T\VDC may be due to the incrcoscd
level of circulating ncutrophils occasioned by the reeding of these legumes in the ra,v
form. 

In general, the changes in the hacmotologicnl p11rnmctcrs accomp:inying the 
· · 

f I to rcOcct dcgrodotion of the blood cellular eonslitucnts 1ngesuon o rn,v cgumcs oppc4r . 
• • • I I 

· the intact beruu. Toxic substances fromInduced by the combined toxic pnnc P CS in 
· 

II I I mcnts of blood by e11using dil'l-et h:lcmolysis of poisonous plnnts affect the ce u a.r c c  
the circulating erythrocytes (Cnsnm:11 and Doull, 1975>·

. . • 
te thnt scvcrul hoemntolog1cal tr.111.S YU.I)' 1n a I t  is, ho,vc vcr • imponnnt to no 

• • 1 d p:ithologicnl si1ua11ons. Therefore, some kno"m \\Illy in O ,vide range of nutnt on an 
• . . . . 

d . this study 10 provide add111on:il 1nformal1onenzymes in serum have been en1ployc in 
. . . f tliesc: legumes. Vnriotlon in the conccntmllonnecessary to fully evaluate the toxicities O 

• 
• • oriJ h-i biochcmiClll oc11v11y. occurs pnm Y os oor · mc11Sured by ""' r certo1n enzymes OS

fi th dlsnmted J)llrenchym:i cellsf thceOLymcs rom c ·-r result or clcvolion due to the escape O 

• • 0 suits olso confirm those of bronc permcob1hty. ur re 
\vilh necrosis or olten:d mcm 

(l9S4b) ,vho found thnt the serum 
) nd Alctor ond Fetu(!ll Slllhyomoorthy et al. ( 198 I O 

• d hen fed rn,v green grnm ond limo
· ·r.cantly 1nc(CBSC " ALT nnd AST in the rot "-en: sign• 

LT and ,,s-r ore indicative or lncf'CMcd 
1 • • of scrum '' h3.scd diets. lncre:ued oct viues 

round 10 bo m111kcdly elevated ond o 
, • the nctlvltlcs "-ere

C314bolism or om1no oc1ds, since
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concomiunt increase in lhe serum = is evidenLAlso, in terms of pbysiologicnlresponse, the rise in AST level is symptomatic of liver cell d:umge. Thus the high ASTte,els in rats maintained oo lnblab beans could therefore be predictive of liver injuryv,hich might be attributed in part 10 the toxic effects of some of the determined andundetermined factors on the cells of the organs. Aletor and Fc1uga, (1985) tui,·esuggested thnt hacmagglutinin could impart strong stimulus oo the liver cells, therebyallo,ving the c:02.ymes to escape into the extra hepatic fluids.
Alknlinc phosphatase (ALP) and g:unmo gluLamyl trnnsferase (GGT) arc n,-o

membrane associated enzymes. They ,vcre significantly increased in nll the rats fed the
three varieties of the lablab be.1ns. Elevation or serum ALP ,,-ould mean 1h31 the
hydrolysis of mono phosphoric esters in the liver cell is concomilllnlly elevated (Med,vay
ct al., 1969). Increases in scrum ALP activity signals liver dlllllllge (Rosnlki and
Wilkiron, 1976). GGT is n glutathionc-dcgrnding enzyme, it is involved in mobilizing
cys1einc from the liver glulllthione pool. lncre:ised activities or serum GGT nrc
susgcstivc of incrensed amino acid ca111bollsm due ro ra,v legun1e poisoning (Ap:113, 
1990). An increase in scrum concentration of GGT may indicate myoairdiol info.rction
(Hood ct al., 1990), congcstivc cardiac foilun: a.od liver cancer (SL'lrk, 1991). Results of

GGT could not be compnrcd ,,ilh other published \\'Ork because it has not been 
· • • • 1-• animals fed rn1,• legumes. l lowcver, the levels ofmonitored 1n previous expcnmcn w 

GGT · ·r. ii ·,ncrco.scd along ,vilh the liver specific cnzyn1es\\'l:rc found to be s1gn1 ,can Y 

GT be used o.s on effcdivc tool for 11SSCSSing (AST and ALT). Thus G may 

hepatotoxicity.
. 

• • 1 1 slm1ificanlly elevated 1n oil groups of rots Scrum urea nnd crcot1n1ne eve 5 \\'CJ"c .,,. -

1 1111 proteins and albumin lc\ch decreased.fed the ra,v lnblab bellllS, ,vhile the scrum 0 

. • 0 rce l\ith Sothyomoonhy et al. (1981) ,vhoOur results on scrum uren and creounine 8 
. . in rnts fed rn,v green gram. TI1csc authorsre d . I _,.., urea and crco11n1nc Porte increase n sc,..... 

. 'd-d ding enzymes. arginase ll!1d Ill . d oc1ivllics of amino ac1 cgru so shov,cd lh«I 1nc:rcasc 
I Is of urea lllld 1:rcatininc. The • 

brin about ctcvntcd eve 
Otnilhlnc tmnscorbnmoylosc S 

• this study must l13ve been n1cdiotcd· , · levels observed 10
'l'ICrcasc:d urea n.nd cral1ninc 

. ubs'llJOCCS, th:it probobl)' reduce protein 
through the effects of endogenous toJ<tc s 
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utilization thereby increasing the catabolism of amino acids \vhich \\"ere subsequentlydegraded into urea and creatinine. lncrc:isc in blood urea in poisoning situ.:U.ion. J:w beennnributed lo decrease renal excretion nssociated ,vith organic disease oft.he kidneys ,,ithdestruction of  a considerable portion of functional renal tissue. Glomcruloncphrilis is acommon cause of aboorm.illy high blood urea nitrogen \\bich is nn evidence of renalfunctiorui.l impairment in acute and chronic glomerulonepbrilis (Ab:unn. 1992). Renn! conditions accompanied by marked oliguri3 or anuria, lo,,-er ncphroa ncphrosis a.reassocinted ,vith increase blood urea (DeBruinc, 1976). As urea is aorm11.lly formed in the
liver, decrease blood urea nitrogen nre observed in conditions associated ,,ith ncutc
hepatic insufficiency (Cantaro,v and Trumpcrt, 1956). Increase in blood urea in rats fed
L p11rp11rc11.s seeds is an indication that the urea formed in the rats \\'115 not being
adequately excreted as a result ofrcn11I insufficiency.

Scrum proteins are a fonn of storage nmino ocids. Enhancement of scrum 
proteins imply n rise in nmino acid absorption and u1ilmuion (Ap:11:i, 1990). The reduced 

· d lb · I vcls manifest on alteration of normal systemic proteinscrum proteins nn n um1n c 
1· 1· • Th' _, tl ��� be nuributed to on interference in protein synthesisU I 12.1111011. IS wtera on ...... 

'bi Ii dccl'C4Scd level of scrum protein include toxic (A)Xlta, 1990). fnctors respons1 e or 
· . __ ,. T pen. 1956· Knncko, 1989). This result fromliver deficiency (Cnntnro,v w,u rum • 

• 1· The response either arise from the direct defective protein manufacture in the 1vcr. 
fi II r a.re secondDJ'}' 10 hcp3toccllulnr insult. crrccts of hcpntotoxiClllllS on the l..'llp er cc s O 

fi 11 gh h , albumin:iemla mny also o O\\' upon Albumin is snid to notnbly decrease thou > po 
'dn d (Alxuan 1992) ' . cose of severe ki cy nmngc ' .

cxc�sivc loss of  protein Into lhc unac in 
eds produced protein indic:11te that I.. purpun1u sc 

The dccrcnscs observed in lhe serum
. lb · in is reported 10 be most hrosis Hypoo um1nncm hep111occllulnr toxic chMgc:s nnd or ncp · 

. cphrosis (Kaneko, 1989). Tho. tc ond sub:ICUIC hcp3UC n consistently demonstrable an ocu 
'bi for tlio formation of the plasma • , • ·f t entirely rc:sponSI e h,•cr 1s the organ clueOy I no 

he 1• function inip.1irmcnt might result · · tcd that P11 10 lllbumin. It ,vouJd therefore be onticipa 
S' cc the globulin le,•els In the rots fed . 

. onccntrntlon. in 111 decrca.sc in the plasma olbunun c 
hnngcs It Clln be inferred thnt tJ1c 

. llO"' significnnt c • 
�ith the ra,v loblob seeds did not 5 

• nl I as O 11:,1ul1 in their reduced scrum
. these IUU m s s 

� i n  scrum total proicln in 
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albumin levels. I t  hns been observed th3t in some liver damages, lhe level of total proteinis increased as a result of increased serum globulin level to offset the bypo:ilbuminacmiothat occurs (Cantarow and Trumpcrt, 1956; Kaneko, 1989). In some c:i.scs, it i s  evenn:ported th3t the total protein concentration may not reOect either the m.uun: or theextent of on exist.ing abnormality and may indeed even filil lo indicnte presence. This is
as a result of changes in lhc albumin-globulin fractions in opposite directions to o!F.sct
e::ich other (De Bruine, 1976). The \\'Ork presented here indicat.cs lhllt the toxic cfTcas
which accompany the feeding 10 the rat of ra\v legumes studied, derive in pan from lo\\•
feed intake, impaired protein utilization, reduced absorption of dietary componerus
coupled \vith alterations in blood cellular components and activities of some serum
enzymes. 

Elevation in the activity of AST can be o.ssoc:ioJcd \vilh cell necrosis of many
tissues {Kaneko, 1989). For example, p:i.thology involving the skclctol or cnrdioc

· h JI r.or the leakage of In roe amounts of thismuscles and or  the hepatic pnn:nc )'[JUI o O\\"S " -., 

enzyme into lhe blood (Kaneko, 1989). The elevation in AST produced by this seed is on 

indication of tissue necrosis {Kaneko, 1989). ALT, on the other h:ind is present in liver 
· · hepatic necrosis, especially in smalland other cel ls. It is particularly useful 1n nlcMunng 

• • · f the specific liver enzymes ossoycd, itslll'limals (Cornelius, 1989). Since, 11 IS one 0 

• • .__ I dom11nc by the loblab seeds, althoughelevation in this study nu1y 1nd1cote ""pat c 0 

. des litLlc information regarding the type of elevations in scrum activity profile provi 

cd . {KMcko 1989), It con be us to grun olesion or functional state of an organ 

f rosis. Enzymes which Increases in quantitative estimate of the extent O me 
. he 1• necrosis nre divided into two groups:

• I h blood following P3 ic c.cnccntrallon n t e . ore present prin,ruily In . . ilic in that high conccntrouons . ciuymcs ,vhich ore hvcr spc<: 
hi h are hinh In concentration in GPT) and enzymes ,v c ., hcp3tic tissue such as ALT (S 

. 
ST (SGOT), lactate dchydrogcnnsc and ,L_ • • 

• l lhc hvcr such ns A Ouocr tissues 1n addll on lo
.. 1 of the liver specific cnzyn1cs orevcr the nc11v1t CS serum isocilric dchydrogcnnse, More<> 

•• for detecting mild 10 severe hep.Ilic
I• bi test av111loblc

lhc most scrui1ivc nnd re 10 0 

1 =tic diseases causing membrane 
II cells. Aculc ,c:,.... 

necrosis. AST is pre.sent in plnsm 

in plosm11 oc:1ivity of the cnxymc. 
reclable Increase

dill!lllgc or cell necrosis result in opp 

184 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



ALP is rq>oned to be present in a large number of cells but only in a fe,v is the octivitysufficient to be of clinical importance. In general, ALP activity is 11SSOCiatcd "ith themicrovilli of secretary and absorptive cells such as epithelium of bile duct canaticulus,intestinal tract, rcooJ tubular epithelium and placenui. It is also found in liver cells andin association ,vith ostcoblastic activity i n  the bone (Hol'fmlln u al., 1977; Hoffman andDomer, 1977 and Saini and Saini, 1978). \Vhen obstruct.ion of duct system occurs at any
level in the liver, there is increase in hepruic ALP nctivity in scrum (HoffinM er al.,
1977). Liver ALP activity i s  also reported to incre:isc in hepatic fibrosis produced by
poisonous subst::inces. Increases in the serum activities of ALP associated ,vith the
Rong:ii bro,vn variety of lablab purp11rew can be adduced 10 be most likely associated
\\ith the microvilli of absorptive or secretory cells in the rats. Shllrma er al. (1982} olso
reported elevated levels of ALP in guinea pig poisoned \\ith La,uana camaro.. In their
clinico-pnthologic features associated "·ith Aspergl/lus flan,s poisoning in pigs, other
authors reported the observation of clc:vntcd levels of ALP among other serum enzymes
1111d concluded that the increased levels of the enzymes is reloted to the hepatic: dnmage

CIIUScd by the plant (Ko.ncko, 1989). The principal lesions occur in the liver and they 

conclude tluu it con be classified ns toxic hepatitis. Simila.rly, increases in the serum
II,. 1· h ha bserved in goats poisoned \\ith Dlcl1t1perol11n1 .in 1ne p osp we ,,•ere o · 

I has been reported thot poisonous plMts could n1odagascaslcnsc and Lanrana con,aro. t 

produce destructive lesions in the livcr(Docrr tl 01•• 1976).

_, rt d tl141 elevation in AST and ALT levels m11y Duncan et al. 1994 wso repo c 
· I on rats Knneko ( 1989} also reported that suggest the hcp:itotoidc cCThcts of toxic P ants · • 

, 
ST ov SU""cst that such plants could produce aincreased level of senin1 ALT o.nd A ,n � 00 

• • 

• th ru,lmol body. Lonrano to.rlcfry 1n gu1nc:ito/tie cfTcct on lissucs o.nd other orgons in e 

. . AST ocdvitlcs (Sharma rt al., 1981 ). ThePig is "d t o n  clellDUOn m soi  o cause . tho liver kidney spleen . . led ,..,ilh Rong111 bro\\'ll ore on • , hutop:ithologic changes nssocio 
b _ _, In mos1 of the olhcr fi lesions \\-Crc n sc, •= 

Qnd 'Id I . or no signi iCllnltcs1cs but m1 cs1ons
. Indicate systemic disrurbnnccs. . • oduccd in 1hc hvcr moy organs The necrotic lesions pr 

bscrvcd in some plant poi.sonlng • . . • "ties hove ntso been o 
S,m,la.r elevnuons in AST acuvi 

(F rd I al 1968)· in calve,; onoto.\.lcosis rtl\S) '0 t •t I 
such Ill with mcmbcn of Se nee l o  (roS"0 
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in swine, L:mt.nna toxicity in guinea pig (Sb.lrma et al., 1981 ) .  AJI these observations�-ere associated ,vith tissue damages such as liver damage as ,,-ell as nepbrotoxicity. The problem of poisonous pl1111ts is not their direct toxicity to mQfl Qfld nnimals alone but also the inconvenience and economic loss associntcd \\ilh the poisoning ofdomestic animals nnd the cost of preventing or reducing such happenings. It is \\"Orlhy ofnote that plant poisons can either be accumul:11ed in the anillllll or in certllin organs or
they arc mctnbolizcd and eJCcrcted in milk (Liener, 1969). Ruminnnts may conven
cyanide to the less toxic thiocyanate, ,vhich is goitrogcnic (Jones et al., 1997). By this
food chain, toxins or their metabolites thereof may become hllrmfull to m.in (Habennehl,
1987). The haematological and biochemical aberrations induced in rots by feeding ro,v

lablab bean in this study indicated the extent ofloxieity of these seeds ,vhcn induced in
IIJJimal diets. 

5.6 Stutlic:3 on Antloxltl:ant :anti Free nitlic11I se11vcnging 11cth0ities 

The ,veight Joss in the rots fed the three vruieties of 1:iblab bc3ns (Table IS) could 
.... 

I f h d t· ·n r-.1 ·intake or reduced absorption nnd utilization of ....: as a n:su t o t e n: uc 10n 1 '""" 
· · · · I f: 1ors (ANF) p�cnt in the bcnns. The decrease innutrients due to the an11nu1n11onn ac 

tcsics ,vcight of the rots fed the lablab beans may also reflect the toxicity of the ANF on

tes1icular function.. ANF arc reported to reduce fccd intoke 1111d nutrient

utilizn1ion/nutritionol quality of plant foods (OS11gie, 1993>· There \\-ere significani 

I I f liver kidney and testes of rats fed the threedcCl'CQ.ses (p<0.05) in the pro1cin eve o • 
. . 

I. f rots fed the Rongxu brown vancty 1111d tl1e\'ane1ics of labalab beans except In thc ,vcr 0 

u 'gh\\'OMh block vllrictics, in which the decrease1cs1es of rats fed the Rongoi bro,vn and ril 

,vns not sign I ricont, (f ablc 16). 
. fed Rongai bro,,'ll vruicty or loblob . . ·nn1ion of the hvcr of rats 1-hstologu:ol exomi 

. diffuse vocuolar degcocralion of d partnl congesuon,beans sho,\"Cd eentrol venous llll 
• 1 rvcr of mu fed Rongoi ,,.,hile 

I cell infittcro11on, 1 1c i hcp:i1ocy1cs nnd mild mononuc cnr 
. fil i'on and seven: pcriportnJ cellular

I cellular in • lc:n> i variety sho,,-cd very mild porto 

I f rats fed High\\-orth black variety • 
Us ,vhilc the I vcr o 

mOhera1ion by mononuclw c c  
__ ., 'Id hcp:ilie neerosis ,vhilo no visible

I inJillcralion """ m1 showed multiple o.rca.s o f  ccllu or 
I group, Also, no visible lesions \\'Crc

lesions were found in the liver 0 r ralt in the contro 
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found in the kidney and testes of the rats fed the three varieties of lablab beans includinglhc rats in the control group. The lesions found in lhc lc\'cr or ralS fed the three Vllrietiesof lablab beans could imply thnt lhc ANF induced severe changes in the o.rgan forms. There ,vere significant incn:ascs (p<0.05) in lipid pcroxicbtion (LPO) in all theorgans (liver, kidney and testes) of all the rats fed the three varieties of lablab purpur�(lablab benns) seeds, (Table 17). LPO is a degenerative mechanism of membranecomponent mcdial.Cd through free radical production in the cell (Veena et al., 2007).Increased level of LPO implies membrane instability \\hieh correlates \\ith altered tissue
membrane as is observed in the present study. Oxidoti\'c stress occurs in cells or tissues
when the concentration of  reactive oxygen species (ROS) generated exceeds the
ontioxidont capability of thal cell (Trush ct al .. 1991). The antioxidant enzymes play on
effective role in protecting the testes and other biologicnl tissues belo\v a critical
threshold of  ROS, thus preventing testicular dysfunction (Oschsendorf, 1999). The
nntioxidont systems arc a mutwilly supportive team of defence agi,.inst ROS in
reproductive organs (testes and cpididymis) and other biological tissues (kidney nod

liver). LPO is the most extensively studied m11J1ifcsllltion of oxygen activation in 
biology. LPO is broadly defined o.s "oxidative deterioration of polyunsaturated folly acid 
(Pu"'A)" hi h r. ·d ,L-1 contain more than two cation double bonds,. . \V C ore ,ally IICI s Ula 

(11 11• I ,,._ ost signilicnnt cfTeet of LPO in all cells is the a l\\'CII, 1990). In genera , u,._ m 
pcnurb.ition of membrane (cellular or orgnnclllll') stnicturc and function (tmnspon

• . d 1J1bolite grodicnl5, rc«plor medi:ited signalproccssc.s, motntcnnnc:c of 10n an me 
. 

l'k thcr cells, an: unique In structure, funcuon. andlransduction, cte). Spermotoz.o:,., un I e O 

bi 1 al 1981). Spcrmatowa are Ull3 e tosusccplibilily 10 damogc by LPO (AIVllf'CZ e ·• 

. ROS because they lock the cy1oplo.sm1c cnzyn1e �r lhc do.mogc induced by  excessive 
11. p:iir niis is one of tl1e features thnt makesynm,, that ore required to accomplish llS re

. : . It (Krau7.cl of., 1994).. . • us tibilit)' to ox1dn11vc tnSU spermatozoa unique: 1n theirs � 
cd b LPO arTeet scmin.11 parameters . 

h ccllulnr changes e11u.s y Stud1CJ on ho\Y I esc 
open to further investigations nJ of  these cfTCCIS o.roAnd sperm function and rcvcrs, 

nd pcrox.idll$C prote<ts supcroxide , 2006) Ca111lasc n (t-1:inecsh o.nd Joyolckshml, · 
SOD reciprocally protccls cclllliuc and

· 
(on by 1110:, diJmulllSc (SOD) 11golnst lnacuvn 1 
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perox.id;ise against inhibition by superoxide anion and peroxides generated in thetestes, epididymis, liver and epididymis. Significant increases (p<0.05) in the calala�activity of all the organs (liver, kidney and testes) of rats fed the hsblo.b bc:ins, (Tobie18), may reOect the ability of the enzyme in these organs to climirunc the HJ(hproduced by excessive generation of ROS. There \\-ere signific:nnt increases {p<0.05) inthe SOO activity of liver of rats fed the Rongai ,vhi1e nnd Highworth blnck vnriety andin the kidney of  the rats fed Rongai bro,vn variety of fa blab bc:ins, (Table I 9). An
increase in SOO activity has been reponed 10 be beneficial in the event of free radical
generation (Yen et al., 1996). Ho,vever, a simultaneous increase in Cll.laiase activity is
essential for an overall beneficial effect of an inc:rca.sc in SOD ae1ivily (Engelman et of.,
1995; Schaefer et al., I 998). There ,vcrc decreases in the SOD activity of kidneys of rats
fed Rongai ,vhite and High,vorth black variety. This finding is similo.r 10 the rcpon of
Virginia et al., (2009) on sulfasalozinc-induced oxido.tivc stress. SOD protects
spermatozoa against spontaneous OJ toxici1y and lipid perox.idation (LPO). SOD and 
eatahuc also remove (Ol 1 generated by NADPH-oxidnsc in neulrophils and m11y pl11y llll
imponant role in decreasing lipid peroxidlllion (LPO) and protecting spermntol.Oll during 
genito-urinnry inflnmmation (Aitken et of., 1995).

. r (GSD Increased in :ill the three orglll\S The level of glu1a 1h1one-S-uuns,cr:isc 
I 11 1es1cs produced a significant increase lcstc:d, liver, kidney and testes, but on Y ie 

( <O 05) 01 th. is  the most abundant antioxidant in the body. 11 pll1ysP . , (Table 22). uta 1onc 
. . . . . . . 'ds rotcins and nucleic oc1ds og11U1St oXJdau,,con 1mponnnt role in protecung hp1 , P 

.., d lcnlum 10 rorrn glutlllhionc peroxidase (Lenzidamage. 11 combines ,vilh vitamin "' 1111 sc · 
cd • ·r. 1 , roxidllSC (GPx) increas s1gru 1can1 y et al,, 1993). Also, the level of gluu11h1one pc . 

. , . and testes, except (or the nns fc:d the Rongoi (p<0.05) in oil the orgo.ns, liver, kidney 
brown variety (Table 21 ). 

'd distribution In body tissues 11nd it 
h. (GSH) hos o \\11 c Reduced glulllt ,one 

I f h eh Is nro1cc1lon of cells ogalnst � d11111en10 o " 1 • ·  
l>Crfomu several runclions, the mosc un 

• H O in O rc.,ctlon catnlyscd by. 
, this by reducing l J 

lipid pcroxJdatlo-n. II och1evcs 
resent study, there ,,-ere significant !999) In the P glu&alhlone peroxjdosc (Knnpen, 

· . r ..,15 fed Rongo! bro,\TI vArlety or 
lnc:rrllSC_s (p<0.05) In GSH levels o f the kidney O •� 
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lllbl3b beans 3.lld that of  testes or the rats fed Rongni ,vhite and Highwonh black wriel)'(Table 20). GSH is one or the most important non-enzymatic anti--0xidant ag:iinstcellular damage produced by ROS (Lubcrda, 2005). In addition, significant functions ofGSH in spennatogenesis and the reproductive process have bttn rcponed (Kaneko etal., 2002). The increase in GSH levels observed in this study mny be ns II result of thebody system trying to mop up the rn:e radicals generated by the ANF in these organs.There were significant decreases (P<0.05) in the GSH level or the liver of all the rutS fedthe three vorieties of la blab beans (Tobie 20). lltese altcrntions in GSH reflect a state of
imbalnncc in the antioxidant systems in these organs ,vhich make it difficult to comb3t
the ROS that is generated ns a rcsuh of the ANF/toxic foctors in the lnblob bc4ns,
thereby lc.iding to increased pcroxidation of the membrane of these organs. GSH is 111so
{glutolhione-S-transfcrasc:) GST co-substrate (Virginia et al., 2009). GST e:11nlyz.cs the
addition of GSH to O ,vide variety or endogenous compounds and xenoblotics (Rome\'C
et al., 2002). GST activity ,vns incrc.iscd in all the organs (liver, kidney and testes) of all
the rats fed the three varieties of lob lob beans although the inc� \\"US only significant
(p<O.OS) in the testes of rots fed the Rongni bro,,11 and Rongai ,, hltc variety of lllblab 

beans. 

· · th OST tlv•tv could be ns o result of free rodiC4111,c ollemuon observed 1n c oc ··� 
· · 

·r i yme \Vith respect 10 the significant octivution/innctivotion or this detox, Y ng Cl\% 
· 

th" Id be due 10 the fact that testes nre more sensitive increase produced in the testes, 1s cou 
999. Snlch ru,d Ag;in,111, 2002). There ,vcre to oxidative stress (Donnely et al., I 

· • or the rats fed the lablnb beans, (Tnbleincreases in I '102 gencr-Jllon of nll the organs 

_, • ificrutl (P<O.OS) in the Ji,-cr of the rats red 23), although the incrco.sc ,YOS o,uy sign 
. • The in<rcaso in H10l generation observedRongai ,vhite and Higlnvorth block voncucs. 

. 1 1 � .__ . • . Induced by the antinutnt onn ,actors on 1�0may be a rcncct1on of ox1douvc SlffSS • 

blc 10 the injury produced by . ore pnrticularly vulncro 
orgnns, Testes ond sperm funcuon 

I ho.s been reported that hydrogen ROS "ah 1995· Kara et al., 2007). t (Shen nnd Snng1 , • 
· · n loydig cells (Diemer cf al,,

. nt inhibits s1croidogcncs1s i 
Ptroxldc (H20i), n potent oiudo ' 

ROS-induced damoi:c to macromolecules 
200 . . d . stress c.iuscs l). An incrco.sc tn oJO nuvc 

. 1 _ _. in tcsucular stcroidogcncsls and 
such QS DNA, protein n.nd 1-ey cnZ)' ,nc:s ,nvo v= 
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spermntogencsis (Sen cl al 2004) D · ·, · unng spcrmntogcncs1s nod spcrmlogencsis, mnnymncromolecules nrc synthcsii.cd S 1· II · eno I cc s secrete both scrum proteins nnd testesspecific proteins including nndrogcn binding protein, inhibit senoli cell derived g:row1hfactors nnd cyclic protein-2. Nnir nnd Verma (2000) reported thnt t11c reduction in thesynthesis of macromolecules could be responsible for the reduction in spcrmatogcnesis
1111d spcrmiogencsis. It is likely thnt the reduction of spcm1oto2.011 In the rots fed the three
vnrieties of lnblob beans (fnblc 24) is o n111.nlfcstotlon of decreased spermntogcnesls.
The signilicnnt decrcnses (p<0.05) in sperm 111otlllty. vlabllhy, tcstlculnr sperm number
(TSN), epididymnl spenn number (ESN) nnd testes weight 1111d the significant lncrcnscs
(p<0.05) in percent:igc (%) nbnomullity of mts fed the tlm:c v111ictics of loblob benns, os
compared to control rots, could indicate thnt the onti-nutrition.t1l foctors (I\NF) present in
them severely imp:lircd sperm111ogcncsls. Free rodical-induccd oxidative dnmngc to 
spcmuto200 is n condition, '"hich is recently gaining a con.sidcmblc ottention for hs role 
in inducing poor sperm function �11111ccsh ond Joyolel:shml, 2006). 

Higher le, cls of ROS \\"Cl'C corrcloted ,vith a dccreo.sc:d number of motile sperm 
1111d conversely greater sperm motility ,w.s observed in samples ,vith lo,v omounts of 
detectable ROS (h\'llSOO and Gagnon. 1992). Studies by Ollero cl al. (2001) ond Gil

Gu:znun cl al. (200 I) h:lve shOY.1\ tJw lc:vcls of ROS production in semen ,,crc

Deg;Ui,cty correlated ,vith the pcrcc:ntoge of normol sperm forms ns determined by the

(\VllO. 1999) cbs.sificuion 4lld by the strict criteria of Kru�r cl al. ( 1987), Thcrc was

. 'li . ls f ROS --'uction ln subsets or spcmutoZ03 DI differents,gni lc:a:Jt variation Ul lcvc o pruu 

....., · -· found 10 be highest in the imnut\U'C spe1111a;ages of devclopmca1. ROS pruuucuoo "� 
r--'-- . . . ab __ , heJMI morphology and cytoplasmic rctcnuon)
U-.uot] (C00WIUll8 �pe110 \I/Ith nom..... • _ 

__ ,_� 1 (conwning normal-looking moulc sperm) andIDd lo\\CSl in the ffllll� SpCJIO u-l on 

i:, immat= lC) ID ...Cl ls. 
l - • I 1 be contin1JDU.Sly tnacu,,.tcd 1.0 .... �., oruy A

Racth'C oxygen species (ROS) mus 

_ . nonn:il cell f\111'tion. Scm1nsl plasma b cndo\\cd
lll:alll &l!lDUnl necaa.,Y lO nwnwn 

AJ a/ 
· 

�o,:ao apfml 01udan1.1 ( vutt ,1 ••
•l:b m arny of m&JO:ddfflU 10 prouct

,\nllo,idanu. in gwc, al, are compol.nd,
l�S; t-U:la, 1996; An:nstrOfll '' "'·· •

993
>· ms the roinnauon or ROS, °' orr,o,o

Ind fCKtJom. •hkh ditpole, ,ea,,� a,-1 ,upp 
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their actions. Among the ,vcll-lcno,vn biological 1111tioxidants, supcroxide dismulllSe(SOD) and catalasc play a signific3111 role. Increases in perccnr.age of spermabnormalities have most frequently been observed as one of the ea!icst indjcators oftesticular pathology (Noakes et al., 200 I). The motility of sperm cells is imponant forfertilization to occur since only sperm cells ,vith progressive motility are involved. Thereduction in spermatozoa quaJity may be subject to the degenerative ch.:inges c.iuscd bythe ANF/toxic factors and the lesions may alTect several organs (Ajnyi et al., 2004).
Hence, the increase observed in the pcrcentQge sperm abnormolitics in the rots fed the
three varieties of lablab beans could be said to be due to the ANF/toxic foctors in the
lablob beans. Toxic factors arc reported to disrupt spcrmatogcnesis (K1LSinalh.in tl al.,
1972). It has also been reported by Seth cl of. (1981) th.11 to;,cic agents could produce a
dose dependent effect on the ,vcigbt of the testes o.nd sigoifiCllllt reduction in sperm
motility. II is ho,vcvcr possible that once the exposure is discontinued, there mll) be
gradw:il improvement/reduction in sperm abnormnlitics ,vith complete testicular healing
occurring some later time (Ahmed et of., 2002).

Research during the last decade implicated oxidative stress as a mediator of 
sperm cells dysfunction (Sh.1rma nod Aglll\\'lll, 1996). It has been suggested th3t this
h d lh b·lit· of 5.,,.rm germ cells to gcncrutc reactive oxygen P cnomenon ,ws rclntc to e a L Y , . .  

• •11 e 10 OS because they lack cytoplasmic defcnscs species (ROS). Spermatozon ore sens1 v 
.ii 2002) Moreover the sperm pla.sm11 (Donelly ct of.. 1999; Srueh nnd Aglll\, • · • 

. . 
f lyun.5lltUnltcd fatty acids, ,vtuch arc membrane conlllins lipids in the form O po 

. . h rcscnco of polyunsnturatcd folly 11c1ds.vulnerable 10 anock by ROS. ROS, in I c P 
• . lied Ii id peroxidotion (Kob:iyush, et al .. 2001;triggers o chain of chcmiClll rcllCUons ea P 

• • 
ONA by e11using deletions, mutot,ons. nnll Z41Atll et al., 2004). ROS can nlso domagc 

1 1 f 200-I) Spcnruuozoa 
t.oJi , 20().1• Tom n11gn t u ., other lethal genetic clTccts (Mous II ct O •• ' 

f excessive gcncrntion of . . nucncc of OS bcolLLSC o 
arc liable 10 be under 11 conunous ,n 
Ros (AganVlll Cl al., 200S).

bnormalitlcs such as he3dpitte
d thnl $J>Cnn11101.on 11 

Zemjanis ( 1970) reportc 

f 5.,..rm11togenc:sls \\hilc: sc:condnry 
nee! disturb3nccs O . . .  

abnormalities ore considered 10 re 
mes ore believed to arise ancr 

'I 11bnormlll ocroso abnorm111itlcs such as bent-lJU '· 

191 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



spcnnatogcnesis is completed and as such due to epididymal dysfunclion. Thus, theincrease in percentage (%) level of abnonnal sperms in the nus fed the three varieties oflablab be.nns (Table 24) could be as a result of testicular dysfunction. However, since thedevelopment of abnormal sperm bead is reported lo be polygenically conU'Olled(\Vyrobeck et al., 1983), the sperm head abnonnnlitics obscl'\'ed in this sn1dy reflects thepossible genotol<lc effect of ANF or other toxic factors in h1bhib beans. The volume ofejaculate, colour o.nd density, gross motility and presence of foreign m,ueri:ll determineslhe quality of  sperm. The motility lest is considered to provide the most significant
information about the quality of  semen. 11 has been reported that ot least 700/4 of the
motile sperm cell should exhibit the progressive type of motility. while gross motility
reflects the concentration and vinbilily of spcnn cells (Blom, 1948). �hunmalio.n
spermatozoa arc rich in polyuns11lura1c:d fatty acids, o.nd, thus, are very susceptible to
ROS ntlllck ,vhich results in a decreased spcnn motility, presum11bly by a rapid loss of
intr:ic:cllulnr ATr leading to axoncmlll damage, decreased spcnn viability and increased 
midpiecc morphology defects ,vith dcle1crious effects on spc:nn aip:i.cimtion ond 
acrosome reaction (Lenzi et al., 1993). Lipid pcroxidation of spcnn mcmbr:inc is

considered to be the key mechanism of  this ROS-induced spcnn dt1moge leading to
infertility (Agol'\vnl 01 al., 1994b).

. . . . . 
f .. rr. • d cd reproductive toxicity ls ev1dcn1 1n spcnn The oxidant effect o A,,,,-.,n uc 

· · f rm reduced viobility, reduced TSN andabnormalities such ns reduced % mouhty, 0 spc 
, . 

ed % obnormolity, live-<k:id counts nod spcnn ESN, reduced testes \\'C1gb1 11nd 1ncrcllS 
. mnccs then: i� equilibrium bcl\\'l:Cn the physiology and morphology. In normal circums ' 

. 1 • . 
r the mole reproductive: 1.r11c:1, c.iving gc:ncrn1ion or ROS nod antio;-tid11nt s1rnicgics O 

• • rod 1. 1 sperm func:uon. E,..:ccss1ve p uc ion onty o critical amount of ROS required for normn 
• 'd ""City of spcrmntozo:i nod . of the nnUolU ont co,-of ROS, ho,,over, results in deswct1on 

rmntozoa membrane nnd . . ·vc stress ,vhich dil1lllll,>eS spc seminal plasmn cnusing ox1dlill 
f rncs of evidences have been . . . . S) and n number o , c:iusc, tnferhhty (Le,Y1s et al., 199 

,. role In the nctiology of poor semen . trcSS plnys a ,-ey Presented lndic.i_ting lhot oxld1111vc s 

• · (A'lkc:n 1991).qwil11y and male fac1or inferuhty 1 

192 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



5.7 l\1olecular Weight determination or La blab seeds proteins The results of the clectrophoretic studies obtained in lhil in,·estigation supponthe bet.erogenous natun: of lablab seed protein prep;IJ'lltions. ln this study, Rongai bro\\TIvariety has the highest number of b3nds and hence proteins roving 17 bands, follow-edby Rongai ,vhite having 15 b:inds and High\\'Orth black recording the least ,vith 12
bands. The observed differences in the protein pottems of the lablab seeds could be
taken to reflect differences in the properties of the extrneted proteins.. The fact that some
bands occurred in nil or almost nil the =pies elCllmined suggest llut llllljor differences,
when they oc-eurred, \ \-ere real (Fofunso. 19n). (\Vrigley et al., 1966;
Pirie, 1966.i,e; I 970a,b.) reported that observed differences in protein pancms of le:u
proteins could be taken to n:flcct differences in the properties of the extracted proteins.
In the present study, hvclve (12), fifteen (15), and seventeen (17) b3nds, representing the
protein fractions ,vcn: obtoincd for the High\\'Orth bl11ck, Rongoi \\hite o.nd Rongui
bro · · 

r h I bi b eds respectively Each of the three vurictics of lablab ,vn vunct1cs o t c a a se 
Stcds hove some bands, n:pn:senting proteins ,vhich on: peculiar to them only (fables 2S
ilnd 26) ,vhich ll1'C peculiar 10 them only.

. . . . 
r I reported 10 vary ,vidcly ",tb different species, The prote in yields o p nnts 4t0

r curity and also soil conditions �latGI difTerent extraction methods. different stnges O ma 
• • . . (1962) obser"ed sigJllfiCGnt va.n11hons 1n theet al., 1970a, b). Smirnovo-lkonnil:ovn 

f d 'lli rent varieties of eo,-.-pc.u and soyo�nsIICCumulation of proteins in the seeds O I c 
·r. l'arities 11nd f these elll1llges depend on spec:1 ic pec:u i and suggested thnl the n:11ure o 

. •'-·" o.nd Join (1973) also rcponed lh:it· 
f h I umcs S"run1n:>"'"'" ' &rowing conditions o t e eg · 

· ty and IOClltion. 1l1c . 
es ore dependent on vane d1fl'crenccs in nutrient contents of legum 

. nil the three vllrietic, of the I..• 1 • those present 1n h3nds ,vhieh an: found c:00S15tcnt Y 1·0• 

1 h loblob bca.nS its dlstlnetl-.e tcins thnt g ve t c 
Purp,"cus seeds mny be tho5c pro 

,.,..,.� kidney beans etc. I.,. s0)1bcons. co",�· . legumes i .. e clu111c1cristies from other grain 

the di,-erse applications of these . is hugely due 10 l111crcst in the nrcn of plant proteins 
. 1 nutrition. n1cd1enl sciences and 

. !lure biochem s1ry, Pro�1ns in various fields of agncu • 
d molecul11t ,vcight r:ingcs or 43,000

( 1988) n:portc Dlodem molcc:ulnr biology. 05bom, 
1 (!994) reported that tcpary bean 

/ Sathe �, " ·• daltons IO 54 000 dDllons for f/tas� ,is • 
• 
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(PlllJSeolus acu1ifollus var lactifolius) major storage globulins ,,us composed of threeglycosylated polypeptides with estimated moleeulnr \\�igbts of 49,500, 45,890, and44,510 dttlLons. 
Molecular Weight detennin:uion of the Lablab purpur� (lablab bc0ll1) seedproteins has brought LO light the qWU1rililtive ond quolit.ativc va.riotions in Lhe seedproteins of  the three varieties of lablo.b beans studied. Effons should be devolcd toconducting more research to extend bolh technical ond practical knowledge obout

l.ablab purp11rcus so as to achieve its full potenLiol. This \\111 help to improve th.e prolein
inlilkc ond Lhus I.he living conditions of people in couolries ,vherc shonnges of protein
supply exist for human and onimnls. This being so, Lhe fractions ,vhich occur
consistently may be those proteins thot give the seeds its distinctive characteristics e.g.
enzymes of the photosynthetic opp:irntus. Polyacrylamide gels have higher n:solviag
power as compared to slilrch gels (Chong 11J1d StC\\'llrd, (1962) and Dockcs. (1968). The
protein yields of plnnts nre rcponed to vary ,videly ,vith dilTcrcnt species, different
c.xtrnction methods, different slilgcs of mt1turity ond also soil conditions (Matai et al.,

1970a, b). Investigations of the components of va.rious bulk lc:of proteins by
electrophoresis on polyocrylomide gels (Steward cl ol., 1965; Nye cl al., 1968), on Slilreh

• • I t ·ns nrc mixtures of mony individU3Igel ond on filter paper all 1nd1cote that P tu1t pro ci 
· · (1967) d \Vcber ond Osborne, (1969) hnvcprotcll\S (Pirie, 19660). Shapiro cl nl., on 

. . . b pol)raerytomldc gel clcctrophorcs,s 1n theshovm that the sepnrntion of proteins Y 
, dodec)•I sulphate is dependent on Lhc molcculnrPn:sencc of nnionic detergents sodium 

• . . . . • • • 1 t or the clcctrophorct,c mob1hucs nglllllSt theWt1ght of the polypcpttde chains. A P O 
• d' dod 1• ' ooth curve. In this stud)' so ,um ecy molcculnr \vcight o f  the protein gives O sm 

d ud h is (SOS-PAGE) \\'OS use to s1 y I cSulphate polyocyhunide gel electropho� 

• • the loblL,b seed molecula.r \\-eights of the proteins 111 

1 1 "-eight range of 7 000 10d, fall in o mo ccu ar • 
The proleins in the hiblob sec 

000 is comn,on to oJI the three vnricties of
50,000.Proteins in the range of2S,OOO 10 43

' f h rotcins in the loblob seeds yielded1on1idc gel o t c P . the l:i.blab seeds, Sep:irntion on ocl')' 
• th:lt loot proteins nre II hcterogcnous

I • the nsser11on p 2, 15, llJld 17 bands supporting 
cd by (\Vriglcy e1 al., 1966; Stavely

-'• l\OVC t,ccn report mlinurc of proteins.16 to 21 b:ln<» 
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and Ranson, 1967; Mc Mull:ui o.nd Ebcll, 1970) and 30 distinctly differem bands by 

va.nLoon :uid vanKamman, (1968) for various leaf protein samples. 8-1 I b4Dds were 

observed for Lhc centrifuged leaf juices from the vurious vegetables like Telfairia

oa::ldentalis, Celosia argentea (green), C.argentea (red), Solanum incanum, S. 

anoma/ur,1 and Curcubita pepo studied by (Ayulogu, 1978). Simih1r obscl'\•11tions about 

the hcterogcnous nature of plo.nt protein prcp11n1tions have been made by (Mcndiolll o.nd 

Akllwuza, 1964; Wrigley et al., 1966 and Fafunso, (1972) using swch gel 

clcctrophorctic techniques. Mc:ndiolo ond Akll\\'ll?l\, ( 1964) obsavc:d 7 oo.nds for rice 

leaf protein and Wrigley et al., ( 1966) rcponc:d IS bands for ,vbc:it leaf protein. Fllfunso, 

(1972) reported 6 bands for leaf proteins from various vegelllbles and demonslrlltcd the 

presence of albumins und globulins in these proteins. Dovis, (1964) had observed a 

substantial increase in the resolving po\\-er of sieving gel n1atriccs over other 

conventional fonns of electrophoresis. 

P I I 'd I h th� advon1:1gc of using thin gc:ls ,,hieh llllo"' fQSlcr
o yacy om1 c gc s ave � 

•• •
L - d fi d b ds �o.ster stainin" after scp:ir3tion ond belier slllining

-.pnra11ons. ucttcr c 1nc nn , 11 e 

m • · · 1· d o neurotoxin nnd should be llll.lldlcd
c 1e1cncy. I to,vcver, ocrylom1dc 1s 1stc as

• I ph:lde.x gel liltenitions, the scp:irotion
carefully ,vhcn making stock prcparn11ons. n sc 

b . . d' . _ _  , differences only ,vhilst in polyocryl11midc gel
o ta1ncd 1s bnsed on 1mens1onw . . 

. the scpnr.uion Is b:ucd on d1mcnston:tl
electrophoresis and starch gel clcctr0phores,s. . • 

lamide gel clcetrophorcs1s, there 1s
and ch.U'ge differences. Ho\\-ever, in potyocry . . se of increMing the resoluuon of ions
controlled variation of gel pore size forth' purpo 

, f ll 1 ·ons into 0

. d II coneentr.111on o ic S4JJIP c • 
based o n  elcctrophorctlc d1CTercnces an 

I horctic scp:irot1on.
11.U'ro,v zone prior to 5UIJ1.i n g  the e ecuop 

. n.�ncms Of the vurious lc:if
. the electrophoreuc ,... 

Slmiltlritics \\'Crc observed ,n 
bllnds differed In some CIISCS, The

......... . ,L:- d althou"h the number of . • 
rvu;IRS 1n uu., slu y, i;,• 

1 blob seed proteins observed 1n this
. pMtcms of the o 

similarities i n  the elcc1rophorct1c • 
. F � nso (1972) using starch gel

bscrYOIIOO by II U • 

study as well o.s the similar O 
• sodiun• dodccyl sulph:ito gel

lo u (1978) U$1ns
clectrophorctic method nnd Ayo i ' 

(l9650,b) lin"c observed dlfTcrcnccs to
. C tson and Sims. 

electrophoresis is stricking 05 ou 
• • f "�' at different stages of gt'0\\1h.

r d. (Te rent van ell CS o 
txJJt In the protein p:ittcms O 1 
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Plant protein concentrates arc an excellent source of protein for supplementing other 

foods which are low in protein quality. Their usefulness in supplementing diets have 

1-n demonstrated b y  Wa1erlo,v, ( 1962), Dornis\,'3Dly et al., ( 1969), Subba Rau a.nd 

Singh, (1970), Olatubosun et a/.,(1972), Oke and Umob, (1974), and Omole et al .•

(1976). Fafunso, (1972) studied the changes occurring in the protcin fractions of six 

edible vegetables nt different stnges of growth. It ,vns found that the leaf protein 

concentrotcs cxtrnctcd from these vcgcLDblcs ,vcrc mixtures of individual proteins ond 
comp;irison with human scrum sbo,,-cd that leaf proteins contnincd o.lbumin and globulin 

amongst other pr otein fractions. The leaf protein fractions \\'l?re found to vary "iilh 

increasing age o f  the plant and ,verc winfTcctcd by seasonal vnrinlion. 

The tJ1cory and npplieation of polyocrylnmide gel electrophoresis for plant 

proteins and scrum have been discussed by (Ste,vnrd nnd Barber. 196'1; S1c,,.ut1 tt al ..

196S). This technique h.i.s been applied to study the soluble proteins of conifer foliage, 
clover, tobacco and ,vbeat leaves (\Vrigley et al., 1966; Stavely nnd Hanson, 1967; 

vanLoon and vMKammnn. 1968 and McMullon nnd Ebell, 1970). 16 10 21 bands have 

been reported by these ,vorkers for the soluble leaf proteins 

Free nnd Snttcrlee ( 1975) used this technique 10 scp:irote the protein components
' 

7 · bands for centrifuged 11lfolft1 juice
of centrifuged nlfnl fn juice.They observed protein

· , porting 1he 1hcory 111111 the majority of
and 6 for dialysed centrifuged alfalfa Juice sup .. 

· ·ty of 1he proteins (93.7%) cxh1b11ed 11
llicsc proteins ,vcrc \Y!ltcr soluble.The m0J00 . • 

00 60 000 "hlle the rcmolmng protein \YIU

molecular ,\leight in the range of 25,0 10 ' 
• • th:J 1 . f 600 000 AltJiough. It tS evident I c:gumc: 

estimated to luive o molecular ,vcigbt O • • 

onl for animal reeding but
, _, 'mpo .. �ft1 crops, not Y 

seeds . . I rceoon,zt.-u OS I I ..... arc 1ncrcas1ng Y .,.- 11 oJso op=nrs dt3t c."Xcept
· o.nd human food uses, ,,-

al.so for protein CJ(lJ'llction processing • mposilion must be in1provcd
·11 I' 'tcd 1111d tJic protetn co 

ror soybc1111, 11pplico1ions are SIi imi 
. 15 rvtotccul11r opprooches 10 

. 
. ed 10 user requ1rcmcn , 

,r they are 10 become more suit 
. or legume seed pro1cins should

improve the nutrition11I ond funcliorml properties 

�fore be developed, 
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CRAPTERSCX 
CONCLUSION 

6.1 Conchuion 
These studies have 001 only ·dcd d 'ls proVJ elllt oboul the biochemical compositionand nutritional cha.ra te · · f c nst1cs o o rclolively neglected tropical legume seed, they 113, ealso revealed their pos ·bi · fli 

. . s1 e loXJc c ccts ,,·hen 1ngcs1cd 1n the ra,v stote. Ap3rt rrombeing rich in cssc ti-• · the n w nulncnts, sc legumes contained varying levels of sc,cral toxic
fllctors that signify the possible antinutritiorw role they can piny in the utilimtlon of
these grain legumes as both humnn food and animnl feeds. Among the loblob bcon
varieties studied, Rongai bro,vn variety is polcntinlly the most toxic bccnusc it is lhc
only variety that produced necrotic lesions in lbc liver ond the one in ,vbich the rats died
enrlier in the preliminary toxicity study. Results or the diewy toxicities indicate that the
toxic efTccts ,vhich accompany the feeding or row legume seeds 10 rots derive in p;111 
from lo,v feed intake. impaired protein utili:zntion, reduced absorption of other dicwy 
components coupled to distinct nJ1cn11ions in blood cellular constituents ond oc1hri1ics or 
some scrum enzymes. These ollcrutions point to the f11c1 1h01 the sccd.s m11y have 10:dc 
cfTects on the tissues ond their continuous odminl$U111ion may lcod to toxicity cspccinlly
if grnzcd b y  livestock. Although Loblob purp11reus Is ne,�ly introduced into Nigcri11 ns 11

source of ror:ige ror livestock. ho,vever. 1he ra,v seeds Cll'C 10,-ic nnd cnution should

therefore be exercised in their nutritional use. 11,lcns� should be to.ken 1 0  reduce the

ontinutritionnl and toxlc factors in the plMt through vruious processing methods like

cookinn · · .,.. heou·ns before feeding to livestock and mnn. The resultso, gcrm1rui11on, sow.1ng. 
or the antioxidant nod free rttdic.ru scnvcnglng activilics showed thot (ceding rn,,, lablnb

1..,.___ • • the hc"-"tic. ncphrolic ond tcsticulor llDlioxidMt
u,.-uu to mole rnts induced oltcniuons 1n ,-

• nrrmotoscncsls o.nd cpididymal spermsystems, impaired 1esticulor funcuon, Sy-
, • , 

h I d h he adverse effect of Mllnu1n11orul foctors (ANF)P )s ology ond morphology on t us t 

the 
.d.d is tmvc been observed.on liver kidney testes ond cp1 1 ym ' ' 

. . f the lolab seed proteins ii:vcalcd th3t Rongal
Molcculor \Vcight de1crm1n1111on o 

• (i !lowed b)' Rongal \\hhc, ,..,hllc Hlghworlh
brov>TI had lhe highest number or proteins, 0 

black hnd the least number of proteins.
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6.2 Concribulioo to Knowledge 
I. The variation in the levels of crude protein, crude fibre, minerals and lbc

nntinutritional factors of  the three vo.rictics of L purpureus seeds, 0 lesser kno,,n
legume have been determined. 

2. The histopathologicol effects of the L:lblab beans varieties have been revealed

in this study. The Roog11i bro,vn vo.riety caused severe diffuse necrosis of
hcp:itocytes nnd nlso caused degeneration nnd necrosis of genninnl epithelium of

the testes.

3. The loblab purpureus seeds induced nlterations in the hepatic. ncphrotic 11nd
testicular nntioxidnnt systems, impllired t.csticula.r and cpididymlll sperm

function. This is O novel discovery on the elTcct.s of 11ntinutritionnl factors on

vit.al organs of the body.

4. The Molecular ,veights of the seed proteins in the three varieties of L

· d · odium dodecyl sulphate polyocl)1lamide 
purpurcus hove been dctcmnnc using s 

gel electrophoresis (SOS PAGE). 
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APPENDIX 

Appendix 1: Stnndnrd curve for protein dctcrminntion by Biun:t method 
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Appendix 2: Standard curve for reduced glul!llhionc 
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Appendix 3: Standard curve for Catalase activity 
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Appendix 4: Standnrd curve for AST activities 
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Appendix S: Standard curve for ALT 
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Appendix 6: Protocol for Protein c.1lim11lion acconllng to the n1tlholl of Gornal ,u

al. (1949) 

Test tube No. I 2 3 4 s

Stock BSA (ml) 0.1 0.2 0.3 0.4 o.s

Distilled ,voter (ml) 0.9 0.8 0.7 0.6 o.s

Biurcl reagent (n1l) 4 4 4 4 4 

BSA Concentration (111g/n1I) I 2 J 4 s 

Absorbnncc (540 nm) 0.16 O.J I 0.46 0.65 0.79 

Appcnlll.s 7: Prcpgr9tlon ofGSll stantJgrtJ cun·c 

Phosphate EU0111n's Absorbgncc GSn Cone. 
Stock (nil) 

bu(Jcr (ml) n::igcnl (412001) (µg/ml) 

0.02 0.48 4.SO 0.04 8 

o.os 0.45 4.SO 0.10 20 

0.40 4.SO 0.19 40 
0.10 

0.20 0.30 4.SO 0.38 80 

0.20 4.SO 0.51 120 
0.30 

4.SO 0.75 160 

0.40 0.10 

2S2 
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Appendix 8: Protocol for the estimation or Hydrogen Peroxide 

Test tube I 2 3 4 

H101(ml) 0.05 0.10 0.1 S 0.20 

Oichronullc/ 
2.00 2.00 2.00 2.00 

acetic acid (ml) 

OiS1illcd \\llltcr (ml) 0.95 0.90 0.85 0.80 

H101 conccn1ro1ion 
10 20 30 40 

(µmoles) 

Absorb:incc (570nm) 0.0S 0.10 O. IS 0.20 

;\ppeodlx 9: C111ibration of AST St11nd11rd Cun·c

Alisorbance 
Ab1orb11ncc U/1 

0.020 7 0.100 

0.030 10 0. I 10

o.o-io 13 0.120 

0.050 16 0.130 

o.060
19 0.140 

0.070 23 0.150 

0 080 
27 

0.160 

0.090 
31 0.170 

253 

5 

0.30 

2.00 

0.70 

60 

0.29 

6 7 

0.40 o.s

2.00 2.00 

0.60 o.s

80 100 

0.39 0.48 

un 

36 

41 

.i1 

52 

59 

67 

76 

89 
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Appendix 10: Calibration of ALT Standard Curve 

Absorb:mce U/1 Absorbnncc U/1 

0.025 4 0.275 48 

0.050 8 0.300 52 

0.075 12 0.325 57 

0.100 17 0.350 62 

0.125 21 0.375 67 

O. ISO 25 0.400 72 

0. 175 29 0.425 77 

0.200 J4 0.450 83 

0.225 39 0.475 88 

0.250 43 0.500 94 

Appendix 11: Protocol for Urea ,usay

OL,\NK STANDARD SAl\1 Pl.F. 

Serum Sample -

-
JOµI 

UrcnSt11nd:ird -
10µ1 -

Distilled \wter 10µ1 
-

-

Reagent I 
I 00111 100µ1 100µ1 

254 
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Appendix 12: Protocol for Crcatininc Ass11y 

BLANK STANDARD SAl\lPLE 

Distilled wntcr 0.5ml 
. 

-

Crcntininc - 0.5ml . 

SlD.Rdnrd 

TCA 0.5ml 0.5ml . 

Supcmatnnl -

. 1.0ml 

Rcogcnt MLxturc 1.0ml 1.0ml 1.0ml 

lSS 
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